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Get the same HP 
with fewer belts 


Cut sheave width and weight ...save in 
overall costs of your drive by using Gates 
Super Vulco Ropes with 40% more hp 
capacity. 

5 Gates Super Vulco Ropes will do the 
work of 7 Standard V-belts. A Super Vulco 
Rope Drive delivers more HP per dollar in- 
vested than any standard V-belt drive. 
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5 Gates 
Super Vulco Ropes 


do the work of 
7 standard V-belts 


Sheaves with fewer grooves cost less... 
weigh less... occupy less space. Your drive 
design is improved. 

Helpful drive data is quickly available to 
you. Simply call your nearby Gates distributor 
for advice from a Gates V-belt specialist. 
Stocks carried in industrial centers throughout 
the world. 


No other V-Belt has ALL these advantages 


Y WAN 1. Flex-Weave Cover (U.S. Pat. 2519590) 
AX A Gates exclusive: provides greater flexi- 


\ 

NM y bility with far less stress on fabric. Cover 
wears longer increases belt life more 

AAA Mau aiiis to dinum ea bios m 


2. Concave Sidewalls (U.S. Pat. 1813698) 
Concave sides (Fig. 1) increase belt life 
As.belt bends, concave sidewalls become 
straight, making uniform contact with 
sheave groove (Fig. 1-A). Uniform con- 
tact means less wear on sides of belt... 
far longer belt life 


The Gates Rubber Company Denver, Colorado 
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3. Tough, resilient Tensile Cords 

Super strong resilient tensile cords pro. 
vide 40°; greater horsepower capacity 
easily absorb heavy shock loads... reduce 
number of belts required, save weight 
and space 


4. High Electrical Conductivity 


Built into Gates Super Vulco Ropes for safer drives (in 
explosive atmosphere). 


5. Oil Heat, Weather Resistant 
Special rubber compounds make Super Vulco Ropes 


highly resistant to heat, oil, and prolonged exposure 
to weather. 


Gates Distributors | 


ore in the 
|| Yellow Pages | 
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Your personal guide to the 
forthcoming Design Show and 
Design Engineering Conference 
at Stock Yards Amphitheatre, 
Chicago, April 14-17 


INCLUDING . . . 

e Floor plan of the Show 

e list of exhibitors 

e New products to be shown 
ASME Conference program 
Where to Eat in Chicago 
A surprise feature 


Don’t miss your copy 
Published March 31 
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FEATURING: 


Now—Ceramics that bounce. 
In spring form, sintered alumina 


provides elastic action at high temperature 


Dry batteries for dependable 


packaged power. 
Is the external supply cord really necessary? 


Here's a roundup of what the dry-cell offers 


High-integrity aluminum castings. 
How to choose the alloy, control and test 


the foundry techniques. 


Sandwich manifolding. 
No hydraulic tubing needed—manifold contains 


all interconnecting passages 


Which cantilever beam is best? 
Working equations to help choose among 


five cross-sections for spring action 


Chart eases moment of inertia calculations. 
Usual method of splitting shape involves long 


calculations bypassed by this master chart. 


Post-formed phenolic laminates. 
How to design to get the biggest cost reduction 


with this economical process. 
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EXECUTIVES FLY HIGH. Lighter, more-efficient engines and airplanes 


promote new designs of business aircraft 


INVISIBLE ROADBLOCKS TO INVENTION. Most people hate new ideas. 
Here are the typical reactions. 


TRENDS IN APPEARANCE DESIGN. A temperature indicator, drink mixer 


and the world’s first outboard diesel engine 


POINTS OF VIEW Should engineers be retired at 65? Compulsory 


retirement appears to be a waste of talent 


FIELDS OF INTEREST 


Bonded fibers find product jobs.. 
Transparent plastic for machine parts 
Linear polyethylene in engineered parts. 


Radiation processing of industrial materials 
Pure iron processes developed in Canada. 


Nuclear batteries at 1⁄3 the cost. 
Radio-controlled ranges next year. 

Better ground connections for electron —— 
Building-blocks for small computer design. 


Infrared has new applications. NS 

Heavy Army engines will be compression-ignition by 1962. 
Construction field offers new market.. 

Electrogyro shunting locomotive stores power in flywheel 
Booster brake operated by exhaust gas.. 

Autos better than ever....... 


Atomic Fusion without heat 

Cosmic chemistry to be new science. 
"Molecular" clock claimed by Russians 
Vanguard is in real trouble... 


Navy Polaris makes missile headlines. i 
US catching up on foreign-publication wonsiations. 
New military supply office being considered. 
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2 SIDELIGHTS 


--.. SIDELIGHTS 


@ New ideas have been distrusted 
and feared by man ever since he quit 
swinging on trees. The current scien 
tic explosion has done nothing to 
change this attitude and it exists 
among forward-looking engineers (sec 
p 34) as much as among traditionally 
conservative groups. We recently 
heard of a large aircraft company that speedily rejects ideas on the basis 


of an NIH ("not invented here") factor. Our missile and satellite experts 
could show them some scars—but would it help? 


€ Our West Coast editor called on 
the dean of a large engineering school 
to get an educator's viewpoint on re- 
tirement (see p 40). ““We would like 
a statement from vou giving reasons in 
favor of compulsory retirement for engineers at the age of 65," he asked 
‘Young man," came the retort, "I am 65 and will be retired next vear!" 
And, aside from that, Mrs. Lincoln, what did vou think of the play?) 


9 Company planes or no (see p 21 
there are still plenty of people who 
deplore flight. “If God intended man 
to flv, Hed have given us wings," 
they say—and wheels, too, according 
to turn-of-the-century history books. 
What will they be saying about space 
flight? After all, we haven’t seen men 
with rockets in their tails, although at 
times we'd like to 


® Mayor Wagner, of New York, recently asked the automobile industn 
to help relieve trafic congestion by manufacturing shorter and narrower 
cars. Nowadays, to be against big cars is like being ‘agin’ sin—everyone is 


especially for the other fellow. As an incidental note, the N. Y. Daily 
News reports that the Mavor's official sedan is 194 ft. long 
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new FLARED-LID v-eve 


PACKING REDUCES FRICTION 


Garlock’s new homogeneous U-cups are designed for minimum fric- 
tional resistance in low pressure air or hydraulic cylinder applications. 
They are molded of synthetic rubber with flared sidewalls which also 
facilitate assembly, especially when cylinder bores vary slightly in 
size. Instantaneous sealing after sudden pressure changes is another 
advantage of the flared-lip design. Sizes !5" O.D. to 33%” O.D. are 

illable from stock. Sizes to meet all AN6226 and JIC dimensional 
specifications. 

Homogeneous U-eups are another part of the famous *''Garlock 
2,000" . . . two thousand different styles of packings, gaskets, and 
seals to meet all your needs. It's the only complete line . . . it's 
another reason you get unbiased recommendations from your Gar- 
lock representative. Call him or write for AD164. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the | 


(Gitmmroc:zxx : 


The new Garlock 9511 U-cup Packing is recom- 
mended for pressures to 2000 psi. The flared-lip 
design creates an interference fit especially adapt- 
able to applications involving sudden pressure 
changes. Clearance at the heel reduces friction, 


makes assembly easier 


g 
SEALS 


[ R ibhe r 





READER TO EDITOR 


Why We Need to Know 


Io the Editor 
May | 


i very fine informative treatise on for- 


offer my congratulations for 


technological thinking and ac 
complishments. ‘This (PE 
Dec. 16 p. 24) is pertinent 


to me because I spent some wecks 


cign 
editorial, 
very 


in Europe just this last summer and 
my impression of Europeans has 
But, sad to state, 
my impressions of my fellow Ameri 
of their 
In fact, they even decline 


to speak the language of the nation 


grown immensely. 


cans has diminished becausc 


smugness 


they are visiting and, indeed, give the 
impression that it would be degrading 
to attempt to do so. 

My first contact with the 
ind their technology dates back to my 


Russians 


first year of university chemistry when 
Mendeleev 


much im 


| was exposed to the 
chart. ] 
pressed, not only by the chart, but by 
the fact that the Russians had charted 


the known as 


itomic was very 


unknown 
that all Ameri 
cans could appreciate the keen intel 
lects of all their fellow men 


| cannot condone dialectic maternal 


well as the 


elements. I do wish 


ism as exemplified by the Russians 
the 
We must do everything 


However, only a fool would say 
ire brainless 
to thwart them 
GEORGE H. BECKER 
Sullivan-Becker Machine Co., 


Kenosha, Wis 


in Our powei 


President 


It is excellent, cool, unemotional 

ind factually loaded. Well done 
Howarp W. EcKER 
Minnesota Mining & Manufacturing Co 
St. Paul, Minn 


Very well phrased and my exact 
feelings P. T. PuncELI 
Stewart é* Stevenson Services 


Houston, Texas 


Readers Rally 


lo the Editor 
Your editorial, “Why We 


Need to 
Know” (PE—Dec. 16, p. 24), was of 
such interest that my husband, an en 
gineer, brought it home for me to read. 
I myself had quite an experience try 
ing to utilize my background in the 
Russian language and culture. After 
obtaining an AB and MA in the field 
of Slavic literature, | 


language and 


4 


tried getting a job that could put my 
knowledge to work. In 1936 I could 
not find a single opening in New York, 
Boston or Washington. People actu- 
ally seemed puzzled and a little super 
cilious concerning the value of know- 
ing Russian. I did get a job with the 
American Russian Institute during the 
summer of '39, but was not satisfied. 
lime magazine calling for such news 
bits as the color of Mrs. Stalin's hair 
typified a flip attitude toward all things 
Russian. 

I wonder if there is any way, in a 
democracy, to provide equal oppor 
tunity for competent people who for 
one reason or another don't shout as 


loudly as others. I feel my training 
and experience is now going to waste. 
There must be some way in which 
contributc 

Although | 
children and have to remain at home, 
technical 


German 


I can perhaps by trans 


lating now have four 


I can handle material in 


Yugoslavian, and Russian 
with the help of my husband, who is 
head of engineering at a local plant. 
If I can be of any help in this field | 
im more than willing. 

CAROLYN 了 .ULBINGC 


Berkshire, N. Y 


e The experiences of Mrs. Ulbing in trying 
to sell her abilities is typical. Anyone with 
1 knowledge of, or an interest in, anything 
Russian has been promptly labeled as a 
or fellow traveler, and little intelli 
gent effort has been applied to the evalua 
tion and understanding of the USSR. We 
favored Russia during World War II be 


cause our leaders told us to, mirrored their 


pink 


deprecatory and fun-poking attitude after 
Thus the 
strength and knowledge occurred without 
Here, 
however, is a competent translator ready 


work EJT 


ward buildup of Russian 


stirring our national consciousness 
ind willing to 


Permit me to direct high com 
mendation for your forthright and fac 
tual presentation of our self-imposed 
technical blindness when it comes to 
dealing with foreign countries. In 
1946 I was a special observer for Air 
Technical Intelligence in England, 
Germany. The future 
competition with the Russians was 
not quite evident at that time. I was 
personally severely criticised for my 
blunt statements about the future. 

—Ennanpr C. KOERPER 


Koerper Engineering Associate, In 
Milwaukee, Wis 


France and 


PRODUCT 


Conducting Glass 


l'o the Editor: 

The electrical conducting glass for 
defrosting windshields, “Why Don’t 
hey Research and Develop” (PE 
Dec. 16, p. 54), has been developed 
he 
not used on automobiles is that there 


and used on aircraft. reason it is 


is not enough power available at a 
high enough potential. 

You may be interested to know that 
Corning Glass Works has developed a 
defrosting rear-view mirror using con 
ducting glass heat. This item is being 
evaluated by the automotive industry 
and will be on the market very soon. 

D. A. Jounson 


New Products Div. Corning Glass Works 
Reader Johnson is right. Latest is a tin 
loped indium oxide film, developed for the 
Vr Force, and said to have unusually high 
transparency 


Ep 


and low electrical resistance 


Stockholders Must Eat 


I'o the Editor 

I wish to compliment Yale’s Chris 
Argyris on his excellent article “Or 
ganization Human Being" 
PE—D« Harvard's Di 
J. Sterling Livingston recently released 
in article, "Decision Making in Weap 
ons which, if 


densed collectively with th« 


ind the 
30) p. 26 


Procurement," con 
ibove into 
im Washington ad 


might 


1 
penetrable 


ministration, 


words 


over-all 
defense budgets and provide R&D re 
that are 


If it were 


reduce 


turns worthy of demo 


OUI 


cratic ideals ible to ignore 


politic il pressures ind narrow prespx 


cihed military directive, 


management 
of the aircraft industry would probably 
concentrate upon employee initiative 
to provide or attain the most economi 
hanical flight avail 
rather than restrict the produc- 
tivity of aircraft to the 
that 
ipplication. Unfortunately 
the stockholder 


must eat, management administrators 


cal and usable mex 
ible 
one sided, hi 
limits its 
both 


( mployee 


speed motion now 


SINCE 


and the 


chose the former over their employees 


for decisions of motivation, and as a 


result the aircraft industry has become 


notorious for its frustration in ranks 


of the hungry low echelon. 


Dri 


Verophvsics Consultant 
ARco, Eau Gallie, Fla 


SANTEE 
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LEADS 7 to advanced appliance motors like this 


Packard Electric uses the latest elec- 
tronic data processing machines to 
develop better electric 
advanced method enables 
Packard to cut design time require- 
ments and to evaluate many motor 


motors. 'This 
research 


design equations instead of a few 
Once a Packard motor is designed, 
the complete pilot 


jected to exhaustive 


model is sub- 
tests. These 
tests assure production models that 


will give complete satisfaction under 


the most rugged operating conditions. 


In addition to all this, Packard main- 
tains a staff of engineers to serve as 
consultants to customers who use 
the product. 


Advanced research techniques, be- 
ginning at the drawing board and 
continuing through actual operation, 
assure more reliable motors for Pack 
ard customers. Meeting the high 
standards of Packard Electric, these 


motors are s 
economical 


and efficient 


ure to provide the most 
solution to 


our customers’ needs 


Packa 


pr 





NOW ...GREATER CAPACITY than any other 
standard gearmotor...and in smaller space! 


Capacity ıp t 00 hp loads, with ratios up to 1310:1 


that's what you get with 
the new Philadelphia Type "G'" Gearmotor. No other standard gearmotor 
arket offers such high capacity and rugged 
sign gives you the smallest possible power 
G” is the answer for any application 


iS service performance 


nits complete flexiD1 


emanding heavy lut continuo c EJ 
Compact Design. ` Shaft-in-lin lesign makes the new Type “G” Gearmotor p 1 Ic 
"Y Y il peri } | 


ity in mounting 


| e 
Result; substantial savings 1 ace required. You can even mount the 
Ivpe 'G' witl t ise pla 


Helical Gearing supports larger loads with maximum power efficiency 


ON 


assures silent operation, increased strength, longer life 


crown shaved and induction hardened for optimum performance 


G'' Gearmotor is an extension of the famous Philadelphia 
as a reducer, gearmotor with motor mounting 


otor with flange mounted motor. For complete 
write for Bulletin GM-57-B, Philadelphia Gear Works, Erie Ave 


nia Gear & Machine Corp., Lynchburg, Va 


» - 3 
INTEGRAL GEARMOTOR [Flange Motor UTILITY GEARMOTOR (Foot Mounted Motor) IN-LINE REDUCER 
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Nuclear batteries at 5 the cost . . . 


. . of present models are promised by Patterson, 
Moos Div., Universal Winding Co., Jamaica, NY, 
for the near future. These will be krypton-85 bat- 
teries, safer as well as cheaper than the strontium-90 
types now available—so safe that PM hopes AEC 
may ease or even eliminate licensing regulations. 
Radioactive krypton gas is not absorbed by the body, 
ind readily disperses in air if the battery is acci- 
dentally opened. 


Nuclear batteries are not cheap. Even the least 
expensive krypton cell will cost between $5 and $6 
in quantity, but its reliability, ability to stand a 
wide range of temperatures 65 to 200 F), long 
helf life (10 yr), small size (lv by x in., 22 gm) 
ind unusual operating characteristics can make it 
well worth its cost 

PM’s krypton battery is not the only new isotop« 


unit being readied for market. Radiation Research 
Corp., 1114 First Ave., New York 21, is also develop 


All the Army's heavy engines . 


1962 will be compression-ignition units with 
the economy of diesels and the ability to utilize 
Oline and heavier fuels. Thats an official pre 


ind Army goes even further, saying that 


juirements for all three basic essentials 


n, food and gasoline) will have been cut 


Radio-controlled ranges in 1959 


ire predicted by Westinghouse engineers. At 

this 1 şs Furniture Mart, they displayed an electric 
radio remote control that should enable 

Mrs ousewife to turn the stove on or off while 


he's out shopping or at a bridge game. Right now 


radio transmitter (see photo) is still somewhat 
larger than a box of cigars, but Westinghouse engi 
neers believe thev'll be able to bring the size down 
Also shown in the photograph is a new microwave 
urface cooking unit, operating on the same prin 
ciple as the electronic oven. It uses a Fiberglas 
ountertop disk and a perforated metal hood, could 


ilso be adapted for remote control 


Electronic surface cooking unit consists of Fiberglas 
plate and perforated metal shield (foreground). Radio 
controlled range, visible at the rear, is operated by small 
transmitter, here placed at left of surface unit. 
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DEVELOPMENTS 
TO WATCH 


ing a new cell. This one uses tritium, the radio 
ictive isotope of hydrogen. Like krypton battery, 
this is also expected to be safer and ultimately cheapet 
than the strontium models. 

lhe construction of the two units is also similar 
Each cell is basically a capacitor, in which an elec 
trically insulated electrode, in contact with the 
radioactive isotope, serves as one plate, and the metal 
case serves as the other. Particles emitted by the 
isotope are collected by the case, creating a differ- 
ence of potential. The electrode may be Monel 
the insulator (which is in effect a solid dielectric) is 
glass or polystyrene. The case can be made of brass. 

Where can batteries like these be used? Their 
high voltage (3 kv or more) and low current (10 to 
1000 micromicroamps) suggests applications in 
timers, remote control devices, and the like; and 
their long life recommends them for emergency 
operating units of several kinds 


to a point where the tonnage is appreciably lower 
than it is today. How? Says the Army, “we will be 
ible to provide irradiated and dehydrated foods” 
thus greatly decreasing shipping weight and size) 
ind “‘very-small-yield atomic weapons will replact 
much tonnage of conventional ammunition.” 


AMERICAN 





American... 


(continued) 


DEVELOPMENTS 


TO WATCH... 


More engineered parts . . . 


of rigid, linear polyethylene are forecast by open 
ing of new production facilities, and development of 
satisfactory molding techniques. Speaking at the 
dedication of its 50-million-lo-per-vr production plant 
and $5-million research lab, executives of W. R 
Grace & Co.'s Polymer Chemicals Div. pointed 
with pride to a number of recently developed pump 
ind appliance parts to be made of its Grex linear 


polyethylene It has taken time, Grace officials. sas 
for molders to learn how to handle the material 
Its high shrinkage makes it difficult to obtain sound 
high-tem 


polyethylene ot polystyrene. But, when 


parts with molds designed for ordinary 
perature 
molds are designed for the new mate: 
ibly complex parts can be produced 


linear polvethylene, see Nov. 15 7 


Radiation processing of industrial materials 


Moves a step closer as large-scale commercial 
installations go into operation in related fields 
Newest—and one of the largest—is a Microwave 
Linear Accelerator setup at Ethicon Div. of John 
son & Johnson for sterilizing catgut sutures. The 
iccelerator, a 7-mev unit with a max power output of 
Advantages of 
radiation sterilization over heat and chemical meth 


ods for sensitive materials like catgut are highlighted 


1.2 kw, has a penetration of 1.25 in 


bv these facts from Ethicon: the irradiated 


in gage sizes 00 to 1 is 14.6 to 23.6 stro 


irradiation than it is after heat sterilization 
sterilization itself is more certain and mot 
Ethicon compares machine sterilization 


use of radioactive isotopes this way: the accel 


takes but a few seconds to do its job, whil 


] l 
radiation. though more penetrating, i5 k 


vould take 5 to 7 hr for similar result 


Don't overlook the construction field . . . 


if vou're looking for new markets. Rubber build 
ings, air-supported structures, and plastic and alumi 
num igloo-type domes, are opening new needs for 
everything from vacuum pumps to structural 
adhesives. Last month, for instance, the Building R« 
search Institute held a full-dress symposium on struc 
tural adhesives. These, as H. C. Engel of Blooming 
dale Rubber Co. pointed out, are not new to airframe 


Better grounding for tubes . . . 


is achieved with two-piece tulip-cup design d 
veloped by Bell Labs to replace standard spring-type 
ground strip (photos below). Overstressing of the 
strips, Bell Labs says, frequently resulted in poor 
connections and resulting noise or cross-talk that 
was especially difficult to trace because it was inter 
mittent. Tube insertion was often difficult, too, as 
the photograph indicates. New shields are mad 


of paired, semicircular phosphor-bronze shapes.-ARG 


Cup desiga simplifies tube insertion. Note how pins 
could catch on the narrow edge of the previously used 
strip-type ground (far right 


8 AMERICAN 


builders, but thev're only beginnings 
debut in the construction field; and 
cation, physical properties must bi 
light. Shear strength and creep are 
portant; weather resistance plays a ke 

is a primary consideration. But cleavage 
strength, ind peel strength, so import 


pplication plas i lesser role here 
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Redesign of valve stem to use O-rings of TEFLON 


TFE-fluorocarbon resins 


widens range of applications of chemical faucet 


NEW DESIGN, ba 


Liner coated with TEFLON 


Con 
zs of TEFLON TFE-flu 


gen Insulator & Sea 


n Park, ! 


TFE-tluorocarbon resins 


Sections of stamped copper strip 
coated with a TEFLON TFE-fluoro- 
carbon resin are used to line this 
fountain pen cap. The smooth, 
low-friction coating makes it easy 
to slip the cap onto the pen and 
prevents marring of the ends. The 
resin protects the spring against 
corrosion, and its anti-stick prop- 
erties prevent adhesion of ink. 
(Made by Waterman Pen Co., 
Inc., Seymour, Connecticut.) 


prevents 
marring of pen 


The ECO chemical faucet had an in- 
herently wide range of uses, because it 
was made of stainless steel. But cer- 
tain limitations were imposed by failure 
of its seals in contact with various cor- 
rosives and solvents. A simple design 
change made it possible to use seals of a 
TEFLON TFE-fluorocarbon resin, one of 
the most chemically inert materials 
known. 

The stem was redesigned in such a 
way as to permit the small O-ring to be 
mounted without physical deformation 
by means of a shank sleeve. The larger 
O-ring is assembled into its groove by 
an adapter and is allowed to contract 
in place. 

The gains were impressive. Even where 
highly resistive materials had undergone 
cracking, discoloration and failure — as 
in the handling of the rocket fuel hydra- 
zine—TEFLON TFE-fluorocarbon resins 
showed no sign of change. They are un- 
affected by heat to 500°F. and do not 
embrittle even in liquid helium. Due to 
their extremely low-frictional surface, 
the seals slide easily . . . never stick. 
Tight, leak-proof closure is assured. 

This is another example of the right 
material for the job. . . plus good design. 
Perhaps you can use a TEFLON resin to 
to get similar outstanding advantages. 
Learn what these advantages can be, 
and receive a technical report on the en- 
gineering properties of TEFLON resins by 
writing to: E. I. du Pont de Nemours & 
Co. (Inc.), Polychemicals Department, 
Room 36-2-10, Du Pont Building, Wil- 
mington 98, Delaware. 


In Canada: Du Pont Company of Canada 
(1956) Ltd., P. O. Box 660, Montreal, Quebec 


TEFLON?” 


is a registered trademark... 


TEFLON is Du Pont’s registered trade- 
mark for its fluorocarbon resins, in- 
cluding the TFE-fluorocarbon resins 
discussed herein. This registered trade- 
mark should not be used as an adjective 
to describe any product, nor should it 
be used in whole, or in part, as a trade- 
mark for a product of another concern 





Effects of Elements 
Used in Alloy Steels 


To simplify a rather complex sub- 
ject, let’s outline some of the indi- 
vidual effects of four leading alloying 


elements used in alloy steels: 


NICKEL— One of the fundamental 
alloving elements, nickel provides 
such properties as deep hardening, 
improved toughness at low temper 
atures, low distortion in quenching 
certain types of tool steels, good 
resistance to corrosion when used 
in conjunction with chromium in 
stainless grades, and ready response 
to economical methods of heat- 


treating. 


CHROMIUM — This element is used 
extensively to increase the corrosion- 
resistance of steel. It also improves 
the surface resistance to abrasion 
and wear. It exerts a toughening 
effect and increases the harden- 
ability. 


MOLYBDENUM — This element exerts 
a strong effect on the hardenability 
and toughness of steel. It greatly 
increases strength at high temper- 
atures as well as the creep-strength 


ol steel. 


VANADIUM — An element used to 
refine the grain and enhance the 
mechanical properties of steel. 

A combination of two or more of 
the above alloying elements usually 
imparts some of the characteristic 


properties of each. Foi example, 
chromium-nickel grades of steel de- 
hardening 


velop Food properties 


\nd chro 


mium-molybdenum steels develop 


with excellent ductility 
excellent hardenability with = sat 
isfactory ductility and a= certain 
amount of heat-resistance. In other 
words, the total effect of a combina 
tion of alloving elements is usually 
ereater than the sum of their indi 
vidual effects. This interrelation 
must be taken into account when 
ever a change in a specified analysis 
is evaluated. 

Bethlehem metallurgists can be 
ol considerable help to vou in st le | 
ing the proper alloy steel for an 
use. These men will gladly give 
unbiased advice on alloy steel anal 
vsis, heat-treatment, machinabil 
ity, and expected results. Feel free 
to call upon them at any time. 

And please remember, too, that 
Bethlehem manufactures all AISI 
standard alloy steels, as well as 
special-analysis steels and the full 
range of carbon grades. You can 


rely upon their quality, always 


BETHLEHEM STEEL COMPANY 


mm 


STEEL 


BETHLEHEM, PA 


BETHLEHEM STEEL 
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World-wide... 


Electrogyro shunting locomotive . 


has been developed by Britain's National Coal 
Board, and is now under test. It gets power from 
two large flywheels connected to a generator that 
pplies the traction motors when the train is in 
yperation The flywheels are driven up to speed 
external power supplied at a charging station. A 


24-min charge will supply power for about 30 min 


Russian "molecular clock" 


is claimed to be even more accurate than 
itomic”’ clocks now being used as time standards in 
the US (PE—Nov. 4, 59', p. 12, and Jan. 15, '58, 
p. 10), and to provide new channels for radio com 
munication. As explained by Alexander Prokhorov 
of the Russian Academy of Sciences, the new time 
standard "uses the inner energy of molecules," and 


is based on high-frequency electromagnetic im 


Two new routes to pure iron 


soon to get a tryout in Canada, may pave the 

way for increased supplies of other metals as well 
One process, developed by Roy A. Halverson, Parker 
Rust Proof Co. metallurgical engineer, uses common 
salt to remove titanium, phosphorus and sulfur, is 
designed to eliminate the drawbacks of conventional 
calcium-oxide treatments (production of high-meltin: 
sticky” compounds) and produce titanium dioxide 
is a useful by-product. The salt is introduced into 


DEVELOPMENTS 
TO WATCH 


of operation. (Max energy storage is 9 kw-hr.) 
Ihe test unit is about 24 ft long, has “flywheels 
5 ft dia, hydrogen-cooled. In the test setup, charg 
ing stations are located along the track (there are 
two, about a mile apart) as well as in the shed, and 
charging is done through a pneumatically operated 


connecting mast 


pulses” with oscillation rates up to 240 billion a 
sec. “Molecular generation,” he says, “means the 
emergence of a new concept of radio engineering. 
[he generation and reception of short waves will 
be 3,000 times more accurate and the number of 
superimposed channels can be increased several times 
over." (For other news of Russian "molecular" de 
velopments, see p. 14 


the blast furnace in vapor form, through the regula: 
ur stream. 

Ihe other new process, developed by Ontario 
Research Foundation of Canada, is described as a 
method by which “a stream of dry magnetic con 
centrates is fed into the top of a jet smelter furnace, 
and emerges at the bottom as almost-pure iron." Both 
processes are expected to open up ore deposits previ 
ously “closed”. 


Booster braking system, operated by exhaust gas . . . 


may soon go to work on Australian trucks 
Originally developed for diesel engines, it “turns the 
engine itself into an air pump, vastly increasing 
engine braking." The system is basically simple. It 
consists of a small chamber, built into the exhaust 
line, and fitted with a valve (see diagram) open dur 
ing normal running but closed for braking. Ai: 
pressure built up in the manifold is said to be 40 
to 50 psi, but there have been no serious leakage 
problems. Adapting the system to gasoline engines 
Shutting off the 


gasoline-engine fuel supply is not so simple. One sys 


does present problems, though 


tem, now under test, has another valve in the air in 
take that lets in extra air just before the exhaust line 
is closed off. This keeps fuel from being drawn into 


the cylinders from the carburetor 


12 
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filtration problems? 


NY-SUL-LOFT™, the NEW 100% nylon filter material, 
MAY TURN YOUR PROBLEMS INTO PROFITS! 


Air, smoke, gas, liquids — you name the type 
of filtration that's giving you trouble and it's 
very likely that NY-SUL-LOFT can help you. 


In recent applications, this remarkable new 


Before Use 


1 Iwo filter media were placed in Operating position, under 


litions. One was an ordinary, widely- 


identical operating conc 
used material, (A). The other was new Ny-Sul-Loft, (B) 


Behind cach was placed a second Ny-Sul-Loft filter 


Make your own tests! You'll find NY-SUL-LOFT’s 
100 nylon fibers are permanently welded into 
minute, resilient “springs.” That it is resistant to 
alkalis, acids and other chemicals which do not react 
with nylon. Why not take it from there—see how 
his new material fills YOUR strictest requirements? 

NY-SUL-LOFT ivailable in standard formulation 
cihc requirement 


* Pat. applied for 


STAR WOOLEN COMPANY 


Dept. B, Cohoes, N. Y. 
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100°% nylon material has proven itself superior 
to all other filter media on the market. Take a 
look at the results of a test conducted on-the- 
job by a leading air purification company: 


After Use 


@ After the usual interval 


filters were removed 


ordinary filter was blacl 


was still clean and white! 


STAR WOOLEN CO.., Dept. B, Cohoes, N. Y. 


Send samples and specifications of Ny-Sul-Loft 
immediately to: 


NAME 
TITLE 
COMPANY 
ADDRESS 


CITY 





what's happening in SCIENCE 


Science looks up fact For atomic fusion, vou have to off gamma rays instead, further re 


bring atomic nuclei close together ducing the number of muons avail 
lhe sun does it with high tempera- able for further reactions. It's an in 
ture, which makes the atoms move  teresting line of research, though, and 
faster and bump into each other mor one that is being actively pursued 
often, plus great pressure In the 

laboratory, particle accelerators ma 

serve a similar purpose 


But another wav to bring them to New jobs for 


now under construction, has a “molec- gether is to cool them down so that 


ular amplifier that will increase its they literally congeal. This alone, how infrared 


( I is not enough A catalyst is Improved instrumentation, better 
needed, and one has now been found optical equipment, libraries” of spec 
the mu meson or muon tral hngerprints ill these will help 
Catalyzed” thermonuclear reac boom infrared spectroscopy as a tool 
innounced by Dr. Luis for basic research and analysis, Battelle 

of the University of Cali- Memorial Institute predicts 
fornia, have now been confirmed by Infrared-sensitive lead sulfide makes 
Karl Straugh of Harvard and Alik it possible to obtain high-resolution 
\shmore and Ralkp Nordhagen of the spectra in the very-near-infrared (0.07 
University of Liverpool to 3.2 microns); and prisms of potas 
When hydrogen is held at low tem sium bromide, cesium bromide, and 
peratures, they report, muons will at- cesium iodide promise to extend th« 


tach themselves to heavy hydrogen range at the other end from 15 to 35 


k + 


erium itoms and then, if a micron 


1 1 


normal hvdrogen atom is near Such development iould bring 


iough, will join the two together in new knowledge about metallo-organic 

lecuk [his subs compounds and high polymers, and 

berating a con improve ilready established analvtical 

of energy, and also techniques. This will tal me time, 

liberating the muon though 

Unfortunately, the reaction is not BMI researchers caution that prob- 

elf-sustaining (therefore useless for lems remain in obtaining high enough 

power productio for two reasons signal-to-noise ratios, fast enough in- 
Muons are shot d, so their chances ning systems foi | appli 

| in energy-producing r ind that it will 

ery small; and the fused three vears bef 

while they sometimes liberate as cesium iodid 


sometimes hold them and g 


ive ited, much 


Atomic fusion 
without heat 


Explosion of aluminum wire under electrical overload is stopped by 
5-billionth-of-a-second exposure, taken with “chemical camera shutter” de 
veloped by Electro-Optical Systems for Army (PE—Jan. 13, p. 6). Nitrobenzene 
is the chemical, made to act as a shutter by a facing of polarizing glass. Rota 


tion of the glass to align its plane of polarization with that of the chemical 
opens and closes the ‘shutter.’ 


Be hind th 
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LP 


WE'VE GOT TO 
POWER IT WITH 
SOMETHING THAT 
CAN BE SERVICED 
OVERSEAS... 


.. THEN WE'D BETTER ORDER 


INTERNATIONAL! 


B.Y. JONES 
PURCHASING 


Global strategy hint for 
firms exporting machinery 


Call THE MAN FROM INTERNATIONAL for product power 


backed by world's finest parts and service support 


Entering or expanding export operations with powered 
products calls for a very special kind of global strategy. 
More than ever, you need product power with a global 
reputation for dependability and economy. And you need 


engines backed by world-wide parts and service support. 


When you specify International product power—any 
of the 21 heavy-duty diesel or carbureted engines in 
the line—you get support from the world's finest parts 


and service network. And, of course, International 
power has had an International reputation for good 


work done economically for decades and decades. 


International 


International Harvester Co. 
180 North Michigan Ave., Chicago 1, III, 


Cr 


Construction 


Call THE MAN FROM INTERNATIONAL for facts 
about how this great line of 4, 6, and V-8 cylinder en- 
gines has helped other manufacturers build world-wide 


acceptance for their fine products. 


Give him a ring at his headquarters in Melrose Park, 
3-1800 


tremely helpful in supplying engines for any market— 


Illinois — Fillmore today. You'll find him ex- 


domestic or export. And you'll find the customer-pleas- 


ing power he sells will also please your sales and 


service managers with the way it keeps your products 


working—anywhere. 


ER PACKAGE 
id Rubber.T 


and Wheel T 
Off-Highway Ha 
or Trucks.. Form Tractors and Eq 


Crowle xrapers... 


Lguipment 


red Loaders eted Engines 
T 


pment 





whats happening. in MATERIALS 


Bonded fibers find 
product jobs 


Nonwoven made of new 


synthetic fibers offer qualities that can 
prove mighty useful in designing elec 


fabrics 


trical equipment, automobiles, rein 
forced plastics, and instrument cases 

Fiber-bonding was originally hailed 
as a way to make inexpensive, dispos 
ible materials by creating fabrics from 
fiber mats and oriented fibers without 
weaving them together. It 


lived up to its promise in that respect 


has not 
But it does offer a good many design 
particularly when the 
synthetics are used. DuPont re- 
ports, foi 
Dacron 
tapes arc 
stable, 
ties. “Extensive research is being con 
ducted on them by the 
dustry,” DuPont 
fabrics are also being used as battery 
separators, 

In the 


nonwoven fabrics are already popular 


idvantages, 
newer 
example, that nonwoven 
fiber) electrical 
heat-resistant, dimensionally 


polyester 


and have g 


ood dielectric proper- 


electrical in 
says Nonwoven 
ind in electrical laminates 


auto industry, vinvl-coated 


for upholstery, side panels, and head 


liners, and are being evaluated for a 


wide range of other new applications. 


Padding and cushioning that uses 
nylon and other new fibers is being 
tested by instrument makers for pro 
tecting delicate assemblies 
Nonwoven fabrics can be produced 
by two methods 
Where the fibers are thermoplastic, 
heating will make them stick together 
serving as their own bonding agents 
If not thermoplastic, or if mor 
strength is needed, the fibers can be 
bonded by special resins or binders, 
as in reinforced plastics. Current rc 
search is concentrating on this type 
of material—with particular emphasis 
on better binders and new application 
techniques. A report on recent stud 


ies is available from DuPont's 
Fibers Dept . Wilmington 


l'extik 
8. Del 


briefs 


Synthetic 
tonnage 


“natural” rubber is now in 
roduction at Goodvear, is 
] 


readv for large-scale evaluation. in 


heavy-duty tires and other potential 
Goodvear still labels its 


pilot” rather than 


applications 
Natsyn operations 


Transparent plastic for machine parts 


Long known as glamor girl of the 
plastics industry, methyl methacrylate 
better known as Lucite and Plexiglas) 
is quietly taking on jobs where good 
looks 
On the filling machines it makes, for 
example, Mt Machinery Co., 
has replaced stainless-steel pistons with 
sheet 
company 


are the least of its advantages. 
Hope 


acrvlic machined from 
stock (photo at right). ‘The 


ivs. thev're 


pistons 


easier to. clean; won't 


cratch or scrape cylinder. walls, have 
excellent resistance to food acids, oils 
used 
at all normal operating temperatures. 

Cast acrylic rod, produced by Cad- 
illac Plastic and Chemical Co., 


ing into feed screws for lathering ma 


ind other chemicals; and can be 


IS go- 
chines (photos, far right), dispensers 
ind breathing tubes for concrete mix 
ers, and lens mounts for instruments. 
Other applications pump parts, water 


testers, photo equipment, 


16 


MATERIALS 


Pump piston of acrylic 
score 


has good dimensional 


commercial scale, but is working on 


designs for a production plant with 
25,000 to 30,000-ton annual capacity 
Plant construction, however, will await 
increased production of the basic 
Right now, Good 


IS n ik 


ire not adequate 


chemical, isopren 


vear savs, onlv one company 


ing it, 
to Kk C d 


ind. supplies 


1 large-scale plant 


Plastics costs won't rise much in the 
next six months, but they probably 
survey by the 


Industry indi 


won't go down either, a 
Society of the Plastics 
cates. Of 306 member 


only 52 


ompanies, 
expect to raise prices in the 
period; only 46 expect reductions. Last 
vear, considerably more planned price 


ts: fewer expected to cut 


inum 


AEC will pay $15 gi Fr ul 
233 produced in pri and 
delivered between July 1] 62. and 
classified 


price tor 


June 30, ] 3 3 
price list state 

plutonium, previous] innounced, is 
Both 
topes produced only in nu 


tors 


»5U a gm ian-made iso 


lear reac 


ARG 


Feed screw for 
stands hot, 


less than 


lathering machine 
soapy water, weighs 60% 
previously used 


metal part 


wont 


and 


plastic 
breaks, 
stability 


cylinder if O-ring 
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ew Molding Opportunities 
with Rigid, Heat-Resistant 


MARLEX 5 


POLYETHYLENE 


€ 
ais LIB 


MARLEX 50 polyethylene is the pre- 
ferred molding resin for a wide variety of 
heavy-duty industrial uses wheels, 
corrosion-proof pump impellers, low-load 
gears, bearings and other mechanical 
components . glossy, colorful appli- 
ance housings, pipe thread protectors 

and many other die-cast items requiring 
a low-cost, tough, abrasion-resistant 


plastic that is chemically ii 


New Sales Service Lab at Bartlesville Ease of extrusion, low permeability, Toys and housewares are a natural 
is completely equipped with latest commer- chemical resistance and rigidity of for this unbreakable, heat-resistant 


cial processing machinery and research ap- MARLEX 50 plastic make it ideal for toxic material. Its high tensile and ir 
paratus. Phillips experienced technical serv- 


ice staff will assist you in developing new 
products and processes using MARLEX plas- 


tics. Please make arrangements through ' ; 
your local MARLEX sales representative thickness with consequent savings of tional polyethylenes Molders can | 


blow molding many types of food and strength and lack of brittler 
drug bottles, squeeze bottles and aerosols tremely low temperatures sug 
Its stiffness permits reductions in wall new applications unsuited to 


Meanwhile, for complete data on MARLEX 50 resin. Conventional processing tech- from the fact that form stab 

send for our latest illustrated technical niques produce high-quality blown prod- temperatures frequently permi 

brochure ucts with glossy surfaces and minimum mold ejection and shorter cvcle 
internal stress 


*MARLEX is a trademark for Phillips fan 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


\ NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN SOUTHERN & FOREIGN 
DISTRICT 322 Waterman Avenue 80 Broadway, Suite 4300 318 Water Street 111 S. York Street 330 Security Bldg Adams Building 
OFFICES | East Providence 14, R. I New York 5, N. Y Akron 8, Ohio Elmhurst, Ii Pasadena, Calif Bartlesville, Oklahoma 
GEneva 4-7600 Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 RYan 1-6997 Bartlesville 6600, Ext. 8108 





World's largest commercial helicopter — the Vertol 44. 


This 5215 


foot long, tandem-rotored craft relies on many nickel- 


containing steels to carry its 15 to 19 passengers safely and de- 
pendably. Produced by Vertol Aircraft Corporation, Morton, Pa. 


What gets the world's largest 
commercial “whirlybird” off its perch? 


In the air, two rotor hubs support 
this 7-ton ‘copter with its 21/2-ton 
payload of passengers and cargo. 
These hubs weigh only 332 Ibs. 
each! 
To pack so much “muscle” in so 


little metal takes doing. This, the 


makers of the rotor hubs know. 


To solve the problem, they se- 
lected a grade of nickel-containing 
steel that’s particularly suited for 
the job. One that 


extra strength and stamina needed 


gives the hubs 


to carry that 9!5-ton load safely. 


One that keeps weight down, too. 


A nickel-containing steel, AISI 
4340, was their choice. It develops 
uniformly high properties in the 
large mass of the forging. Yet it's 


safe in light, finished hub. 


When you have a problem in- 
volving stress, strength, fatigue... 
high or low temperatures . . . corro- 
sion, talk it over with Inco. We—and 


nickel — may be able to help you. 


The International Nickel Company, Inc. 


67 Wall Street N New York 5, N. Y. 


Whittled out of a large forging, this heli- 
copter rotor hub combines high strength 
with light weight. Because it provides a 
high margin of safety with uniformly high 
properties even in light, finished sections, 
AISI 4340 steel was chosen. This nickel 
steel proved so satisfactory that Vertol 
standardized on it for the rotor hubs of all 


the world’s largest commercial helicoptors. 


INCO NICKEL 
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Product 
Engineering 


HORIZONS 


MAN IN SPACE 


our fil 
transmitter's steady buzz lo many Ameri 
diplomats, it served notice that we could again 
some of the Free World, it was faith regenerated 
i changing. world; t 
uilding mi 


And non 
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NEDLMCO 7500Y. H.D 
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How to get better copies of your drawings 


re are two white prints spliced together for vour comparison 

opv on the left was made from a sensitized cloth inter- 

ite. This intermediate, and the print produced from it 

r the same scars of age and wear as the old original drawing 

Io make the copy on the right, the worn original was 

reproduced on CRONAFLEX, Du Ponts amazing new engi- 

neering reproduction film. See how the CRONAFLEX inter- 

mediate has eliminated the kink marks, cleaned up the 
smudging, actually improved the drawing 


CRONAFLEX improves the copies of vour drawings for 
everal reasons. First, the physical characteristics of the films 
eliminate the kink and smudge marks from the prints. Second 
the high contrast of CRONAFLEX gives you better inter- 
mediates, which means more legible blue or white prints. Third 
because of the unexcelled matte surface of CRONAFLEX. vou 
can do additional drafting or make corrections on “ 


— 


second 





originals” quickly, easily, and accurately 

CRONAFLEX engineering reproduction films are 
extremely versatile. They are available in three types: Direct 
Positive. Contact and Projection. All CRONAFLEX films ; 
on Cronar* base, assuring unbelievable ruggedness, hig 
dimensional stability, minimum moisture absorption 

CRONAFLEX will not tear, kink, shatter or become 
brittle with age or handling. CRONAFLEX has a matte finish 
that provides the finest pencil or ink acceptance. Lines do not 
smudge. Reproductions are cleaner, sharper, more legible 


Shouldn't vou specify CRONAFLEX for your inter- 
mediates and “second originals’ 
FOR MORE INFORMATION on CRONAFLEX, write to: E.I 
du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Du Pont Company of 


Canada (1956) Limited, Toronto 


DU PONT CRONAFLEX 
for Functional Photography 


Better Things for Better Living 
. +. through Chemistry 


Photography with a purpose 


not an end in itself, but a means to an end 


———— ——————————————— 
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EXECUTIVES FLYING HIGHER: 


Design for Business Aircraft 


now it's still 


NEW YORK-Rizht 


ceiling unlimited for the exe 
craft 


utive ai 


industry 

Continued research and develop 
ment is producing lighter, more effi 
cient engines and airframes, and mor 
compact instrumentation. ‘Timely d 
sign emphasis on improving capabilit 


and passenger comfort, coupled with 
general industry appreciation of execu 
tive planes, IS paving off in growing 


sales of these craft 


BALLOONING BUSINESS 
Mi r€ th ill 


licensed civil planes are now used for 


20.000 of thi 0.0 


business «ned b: 


Within five vears busines 


| hese pl incs arc 


hrms 


ving 


lop 


l expected to increase b 
management of mor 
ompank CE Executive 
important competitive te 
ney transport insuran 
£ corporate fh 


little more than 


to comme! 


vramid 
et at the bas 
raft half. wa 


the large multi 
ind the recentl 
urcraft 


plit into 


wered But 


equa 


ENGINES 


ment 


} 
UIDIIK 


ot Ai 


th ill 


o Mf: 


of mor half of 


gines made for executive-utility air 
craft, makes more than 30 piston-tvpx 
engines and variations 
5 to over 400 hp 


will be 


ranging 
\ 520-hp engin 
this 

firm’s Stratford, Conn., 


ivailable year, 


and the 
plant has de 


XT 53 ga 


veloped the lightweight 


turbine producing 82 Oo 


the Armv's XH-40 helicopter 


demands for 


power 
When 
greater speeds for execu 
tive aircraft are pushed up to the over 
SUI hp range, 
will be read 

And the 


up for 


this turbo-prop engine 


power demands are going 


Increase IN range inc peed 


ind addition of luxury or ptional 
equipment, which boosts weight. As 


Dudley King 


issistant chief engin 
Evervthing 


Comming ott 


FAMILY OF ENGINES 
traci its eng 


t-cvlind 


hp 


rman 


ignition and 
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Pl No Mb 


Power plant triumvirate 


sits for portrait. In left foreground is a 
Lycoming gas turbine rated at 825 shp 
At right is the 400-hp SO-580 horizonta 
opposed-piston that 


engine powers the 


Doman LZ-5 helicopter. In background 
large radial engine licensed from Curtis 
Wright. It 1425-1525 hp and 


powers helicopters and 


develops 


trainers 


Latest and fastest 
10-passenger Lockheed Jets 


500-550-mph 
ift Price 





rn 

j Above, left, the Cessna “Skylane” sports 

FAB three-tone exterior, new fiberglass fairings 
: for increased speed. Price of Skylane 

equipped is $16,850. (2) Piper Aircraft's 

| single-engine 4-place, PA-24 Comanche featur- 

WIRE CLOTH i ing laminar-flow wing section. A 250-hp 
engine will replace 180-hp version now used. 

One-piece "stabilator" flying stabilizer with 


PARTS 


weight drops with the cube of the dia 

Development of small turbojets has 
implications for design and usefulness 
of small and medium-size craft. Air 
frame weight can be sharply reduced 
as engine weight drops. Lighter 
weight engines make it possible tech 
nically to design smaller airframes 
possibly down to 16,000 Ib—capabl 
of carrving four passengers and a crew 
of two 


CONVERSIONS 

But plane producers are under pres 
sure from businessmen who want big 
ger, faster, more comfortable craft 
Conversion of oldtimers like Lock 
heed’s Lodestar and the Douglas DC-3 
has been a brisk business. Of all twin 
engine planes operated by US firms, 
in estimated one-third are converted 
ulrliners or bombers [he familiar 
Douglas B-26 light bomber, for in 
stance converts to an S-place, 365 
mph business plane. On-Mark Engi 
neering Co. of Van Nuvs, Calif 


i : E i i icat wire , 
Our special business is specials . . . special fabricated reworks the bomber throughout. r 


cloth parts made to your specifications. We save you time, placing the wing brace dividing th 


we save you overhead, we save you production worries. And, cockpit from the cabin with a heavy 


O-shape section. Wingtip tanks, radar 
art at a lower cost. | gti] ; 
you get a better P higher-hp engine, air conditioning, ict 


. bo es ¢ OTS »IC ( Ww doy to 
We weave our own cloth . . . your guarantee of quality com- xes, interiors, picture. window, « 


: boosts the Air Force discharge 1S-1S” 
ponents. We are fully equipped to do all necessary cutting, cost of $100.000 to $25() 300 OO tor 


shaping, fitting, welding, soldering, punching, binding, etc. the busine 


Ssinan 


For more information on this “One-Stop” Wire Cloth Parts ee Wie aes 

Pure jet power for exec craft is her 
to stay. Beech Aircraft Corp. this 
vear will bring out the t-place MS 
760, an executive jet built by Morane 
Saulnier Co. of France. According to 


Service, send for our latest Parts Catalog. 


Beech, its licensing agreement makes 


it possible to offer a jet-powered busi- 

NEWARK , : ness plane at a purchase price far 
foaaccuRAcY | th lower than that of a plane built 
tet Ire 0 iround a new airframe. With twin 

l'urbo-meca Marbore II jet engines of 

C Oo M PA NY 880-Ib thrust, the MS 760 has a top 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY «o£ 305 mph and cruises at 550 
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pdjustable antiservo tab for control feel and Engineering Co.'s Triphibian (model shown 
balance requires 20% less area than a con here), an 8-place twin jet scheduled for 437 
entional horizontal tail. (3) Beechcraft's 6 mph at 10,000 ft, and 1600-mi range. Has 
passenger  Twin-Bonanza  typifies current retractable landing gear for land operation 
Ewing to faster planes, has top speed of 240 and pressurized cabin. Prototype should be 
ph, wider range (1650 mi) is powered by flying by mid-'58. (5) Utilitarian interiors of 
igh-compression or supercharged engines modern executive aircraft permit business-as 


4) A new design approach is Air Craft Marine usual, have most modern office conveniences 


mph Range is about 1000 mi, service 
eiling 34,400 ft ibin-pi irization 
is standard 
Beech this VCar 1 
the first new production 
plane equipped with 
fuel injection Ihe 
t-place 135 Bonzan 
Continental engini 
it 2600 rpm Big f 


tinuous-flow inj 


pation of carburetor cng, greater felons and at wees Wi NSIBLE 
ert | shure | | HINGES 


Before and after 

profile shows how Douglas B-26 light bomber 
converts to sleek 8-place, 365-mph_ business 
plane. Converting bombers and airliners to exec 


utive aircraft is a thriving business 


MM 

COMPANY 
nop tales Department 210, P.O. Box 38 

LER | ( Harper Station, Detroit 13, Michigan 
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Building-block Technique Points 


Packaged tran 
blocks have sim 
sign by permitting 
from mathemati 
nent Bypassed I5 
electronii develop 
ped by Avco Mfg 
Sk ized computer 
merh handled bi 
Elhnminated too 1 
ioning equipment 

n igan unit 

itional electron 
ht t bi tabl 
nostal elemen 

+ b) ror 







to Small-computer Design 


package, “And’’-gate package, “And 

Or -gate package, and emitter-fol- 
lower package. These can be com- 
bined to produce any logical system. 
Elements operate from 58 to 185 


F. Above 77 F, 


current and switching speed is neces 


some derating of load 


Blocks can be fitted with two tvpes 
of mounting sockets: solder lugs or 
dual-output taper pin Chassis racks 

in be supplied for either tvpe socket 
for flush, recessed, or enclosed mount 
ing with interconnecting terminals at 
either front or back. Racks ar 
in. high, hold 25 bloc! ind ht 
tandard relay ra 


Building-block’s printed circuits . . . 


save space, transistors cut power 


The 
cuit packages are color-coded by function 


requirements and heat problem cir 


Special computer circuitry is plugged to 


gether from ready-made elements. Finished 


stage resembles rack on table 
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y, D. ( In th lit 
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th Na thi I It ha 
1 to th hott t thin t 
t ric it nil | 
RBM | Polar to n 
Ih n th nti nediat 
l th« An 区 Atla II 
the int ntinental ing 
t | A ipturing head 
A Tk n i the f i ^ 
ith a d-fi IDDI h t 
Na think t ha DIOKCI 
id licked f tl pI 
ni d pellant | 
have the Polaris operation 
| ihea of schedule 
von t ist what the 
ugh h CC But, Ralph 
Arm Assistant. Director o 
ind Rocket it Redstone 
listed th najor achievement 
erat ontrol of solid fuel 
im n ontrol of burn 
tl n le can be pre ( 
vithin à max and min rang: 
change of direction of solid 
i through use of the en 
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Navy's Polaris IRBM Makes Missile Headlines 


gine ind boostin 


propelled engines co 


f liquid fueled powerplai 


Ihe 


experts don't think the 


vill radically change anv of the pr 
nt missile program | one thing, 
t yavioad is not as b that of 
the othe missile Polari ( 
portedlv onlv around 3 ft long bv 4 
to 5 ft dia.—about half the ize of 
ther IRBM Polaris might eventu 
illy be a substitute for me of the 
ceas IRBM bases that the US i 
ontemplating. Nine Polaris-carrying 
ubmarines being built at one time is 
ll Navy envisions right now. It is not 
is ambitious a program as some Con 
€ men wouid HkK€ senat Henry 
Jackson (D-Wash is calling for 
crash program to get a minimum of 
100 of these submarine-missile weap 
on Ih SCTVICE 


Where the program stands 


Although Navy is closely 


guarding 


details of its Polaris project om 
facts are known 

* [ts prime contractor is Lockheed 
Aerojet General builds the engine 
Westinghouse handles the launching 


General Electric 


tem 


works on th« 






inertial-guidance system, and ‘Thiokol 
Chemical ( orp uppli th« olid 
* 

el otal funds allotted to the Polari 
project ince it Wa tarted in 

is around $i million 

e Several flight test of Pola 
ehicles fueled with solid propellants 
not th ictual miussile—have been 
made with highly satisfactory result 

e [ and-based launchinegs of the mi 
ile prototvpe have been conducted 
on the West Coast And, Navv is cur 
rently building an underwater-launch 
ing test cylinder at its Mare Island 
Na Yard in San Francisco 

e Navy has started converting 
Victorv-class merchant ship at it 
Norfolk Navv Yard to be used for 
imulated underwater firing tests 

‘Three submarines have been author 
ized recently with the possibility that 
Navv will ask for six more in the next 
few months. Cost of first three subs 
will run about $296-million. The first 
ne is expected to cost about $110-mil 
lion, the second two and all subse- 
quent $80- to $90-million. They will 
be completed by 1960 or thereabouts 


| \ I 
depending on continuance of present 


p! in 
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In your conveyor designs, you plan a plus 
that makes your equipment have sales ap- 
peal for your customers. The plus may be 
superior performance...more dependable 
operation...lower first or operating costs. 
But how about the components you specify? 

Do they have the same p/us values...do 
they fulfill the over-all objective of your 
design? Can you get a plus in the compo- 
nents that will live up to your design de- 
mands... give youthe extra customer appeal 
you want? 


At CHAIN Belt we put that plus into all 
our products: chains, bearings, belt idlers, 
pulleys, sprockets and couplings. And we 
put a plus into our service. Your CHAIN 
Belt man is trained to help you in your com- 
ponent selection...he has a complete line 
and can recommend the right product with- 
out prejudice. He has no “axe to grind” in 
his specification assistance. 

The following pages give you a quick 
picture of the plus values in CHAIN Belt 


that can help put the plus into your designs. 


CHAIN ser 


QUICKENS THE PACE OF PROGRESS 
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values in... REX Chabelco' Chains 


For conveyor service such as bottle washers, carton 
and package conveyors, or ovens, Rex Chabelco 
Steel Chains give you the extra strength...extra 
stamina...that means exceptionally high working- 
load ratings. These are "work-horse" chains, with 
carefully heat-treated parts to provide the hard sur- 
faces for extra wear resistance...but with an inner 
ductility to provide maximum resistance to shock 
loads. Because of their longer pitch, they have fewer 
parts per foot of chain...an important cost-saving 
advantage. And they operate over cast-tooth sprock- 
ets...another economy advantage. A complete line of 


attachments is available. 


values in... REX Double Pitch 
Roller Chains 


For the higher speed conveyors or where precise tim- 
ing is required, the plus values in Rex Double Pitch 
Roller Chains make them right for your conveyor 
designs. Since the primary requirement of a conveyor 
chain is the ability to resist a tensile load, correct 
material selection and proper heat treatment are 
essential design requirements to put a plus value into 
the chain. In Rex Roller Chains, material! for each 
chain part is carefully selected for maximum strength 
and wear resistance. Then parts are heat-treated in 
atmospherically controlled furnaces. Controlled at- 
mosphere eliminates elements that cause chemical 
action on the parts... prevents loss of carbon content 

produces parts of maximum strength and wear 


resistance. 


For complete information on Rex Chabelco 
and Roller Chains, send for Catalog No. $10. 


HAIM ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


CHABELCO CHAINS « ROLLER CHAINS e SPROCKETS e COUPLINGS e DOUBLE PITCH ROLLER CHAINS 
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the values in... REX TableTop Chains 


For handling bottles, cans, jars, cartons, small parts 
and packages, Rex TableTop Chains provide 
unequaled p/us advantages. Available in either steel or 
nylon, these chains provide a level, flat carrying sur- 
face. Only two parts...top plates and pins...make 
TableTop simplicity itself, providing a new concept 


in low-cost conveying. 


STEEL TABLETOP 


Available in case-hardened or stainless steel. Provides 
a level surface with practically no gap between links... 


with hinge-type interlacing of links. 


NYLON TABLETOP 


Has no gap between links. No lubrication is required. 
Light weight cuts horsepower requirements... assures 


low operating costs. 


values in...REX PlateTop Chains 


Where higher operating speeds, heavier loads or ex- 
ceptionally long centers make TableTop less suit 
able, Rex PlateTop Chains have plus values for your 


conveyor requirements. 


STEEL PLATETOP 


The steel chain has steel top plates induction-welded 
to a double pitch roller chain. Induction-welded top 
plates eliminate possibility of plates working loose 


orw obbling. 


NYLON PLATETOP 


The Nylon PlateTop Chain has nylon top plates 
snapped onto extended pins of a *,-inch-pitch roller 
chain. Chain can be run without lubrication if longest 


life is not essential. 


For complete data on "Tops" chains, 
send for your copy of Bulletin 56-60. 


CHAIN ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
LEAF CHAINS èe CAST CHAINS e DROP FORGED CHAINS èe ELEVATOR BUCKETS e ROLLER BEARINGS 
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the values in...Shafer Bearings 


Pillow blocks, take-ups, cartridge units... whatever your 
conveyor design calls for...you build extra value into 
your products with the plus values in Shafer Bearings. 

Take capacity, for example. Shafer Roller Bearings 
will deliver their rated load capacity for five years and 
more. Compare this with bearings which will carry that 
same load for less than a year. 


Take self-alignment, an important feature of conveyor 


the values in... 


Rex Roller Chains 


Rex Roller Chains provide the plus quality that assures 
smooth, dependable power transmission. All pin link 
holes have designed-in beneficial stresses that assure 
maximum fatigue strength. Bushing seams are properly 
positioned so that the impact loads are distributed over 
the full bearing area of the bushing. Oil slots in the 
bushings assure complete penetration of lubricant to 
all working parts. These and many other plus features 
add the extra fatigue strength and wear life to Rex 
Roller Chains. 


operation. Shafer Bearings provide for 3° total mis- 
alignment... provide compensation for shaft deflection, 
shock loads, misalignment. 

The famous Shafer design that combines the low roll- 
ing friction of a ball with the high load-carrying capac- 
ity of a roller is your best choice to put a plus into your 
conveyor design...forload capacity... forlife...forover- 


all economy. 


For complete information on Shafer Bearings, write for Bulletin 
No. 55... for data on Rex Roller Chains, send for Bulletin No. 5725. 


CHAILEIN ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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US Catching Up on Translation of Foreign Publications 


New York Cry 
is not as far 


Our 


behind in 


government 
translating 
foreign scientific and technical publi 
cations as many recent stories indicate 

US Joint Publications Research 
Service, New York City, a new 


set up to expedite translation requests 


office 


of government agencies, is producing 


ibout 2 million words of technical 


month Georgi 
Boudrias, head of JPRD, says his op 
eration 1s 


translations per 
enabling the government 
to keep abreast of scientific and tech 


nical development is published 
iround the world 

Created on April 1, 1957 
cupies a suite of ofhces in 


New York 


ranging 


JPRS oí 
midtown 
Government agencie 


1 highly 


obscure C 


from placed defense 
group to an tion of the 
Commerce Dept. have d it 
ices 


TRANSLATIONS PROCESSED EFFICIENTLY 


Here's h W 
Is proct ed An 
R&D 


magazine 


translation 

\rm\ 
obtain l J «ussian 
that contains an article on 
metallurg, He 
the Office ot lechnical Service 
headed bv John C. Green in Wash 
under the Dept f Com 


i reque t for 


powdered contacts 


ington, 
HICICK 


OTS 


contract service 


forwards the article with a 
in which the 
request 1s tailed for Boudrias. JPRS 
checks to see if the irticle on 


powdered metallurgy 


order 


had CVCI bcen 
translated befor« translation 
has often 


terial previously processed 


intensive 


work been wasted on ma 


Boudrias locates a Spé ial who 


not only knows the Russian language, 


but is also an expert in 
| hev negotiat 


iccording to 


powdered 
metallurgy 
the job 


translation 


i price for 
irticle length 
ind difhculty—and agree 


on a deadline 


The 
edited by a technical linguist on the 
seven-man JPRS staff who checks the 
fidelity to the 
to OTS 
that 
agency 
Other 


material 


completed translation is then 


article. for comple te 


original material, returns it 


which forwards it to the agency 
material Ihe 
OTS for the 


interested in the 


requested the 
pays SCIVICE 


wencies 
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can get copies bv sharing the transla 
expense All 
informed of work being translated 
JPRS handles general, technical and 
lhe most diff 
ientific be¢ 


W ork 


ippe ır TC 


tion igencies are kept 


scientific translations 
cult by 


vntax 


far is the s 


iuse otf 
variations done on 
that 


technical 


magazines gularlv, on 


for which 


i need, and even on 


separate papers 


there is hooks 


Costs Held Down 


lo Keep ost E l muinimitim 


Boudrias avoids printing; uses mim 


graphing and duplimats. Reprints 
not available to the gener | 


However 


made for 


there ha been 


upplving private 


on request through OTS 
Ihe | 


that last Juh 


branch office in 


ctup has peen 


Boudrias 
W ashingtor 
for fa *( IC 

a linguist 


Boudrias 


l overnment 


State Dept. 


State ] 


WASHINGTON 
now breathing new 
ience attache 


tion of Di 


program 


W illa ( Br 


i signed to about 


operate at policy 
I heir chief re 
idvise State on 


in thei »pectin 
port on what they 
impact of such deve 


international and national 


[hey will 


l 
tional 


Ccneonurats« OTe 
meetings 
which ther 
cheduled 

As an indication of the 
the State Department now 
hese appointment the 
che vill receive the te 
the Foreign 
idor Ihe 


will b 


service out 
salaries of science 


$14.00 


] 
ipproxim itel 


10, 1958 


News of Sputnik came as no 


shock to Boudrias, 


the Office of 


Technical Services and others close 
to the foreign-translation operation 


—this 


includes highly placed offi- 


cials within government. Boudrias 
reaffirms that much had been pub- 


lished 


about Sputnik by the Rus- 


sians prior to the launching that 
took most of the world by surprise 


ind his 


In i 


statt 


opened 


mall off 


Ninth Ave. just 


In 


December of 


into its present 


r€ qut 


In cqui 


St. Boudrias rep: 
sts since he 
He ha had n 


t ] 
[ In 


++ 
qualifi 
ittained 
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"m AIR COOLED ENGINE ntinucd f 


i deputy assistant, in a different field 
of science from the attache He could 
well be an assistant or associate pro 


fessor in some university, who has dis 


tinguished himself in his work. Hi 
ilarv, somewhat lower than that of 
the attache, will be about $8,000 
Once the plan is put into operation, 


the ience attaches and deputx 
] 


would serve at least a two-vear period 


Dr. Brode is aware of the propor 
tions of this entire undertaking, and 
utfalls encountered in the pr 


I 
try lhat program bog 


mainly because insufficient Inm por 


red down 


tance was given to the job, and per 
onality conflicts d veloped between 
the scientific attaches and the carcel 
State Department | | ilso a 
tached to some mb S1 Dr Brode 


says it won't be SA get the right 


rson fol the various lox ions, bul 


irtment 
Di rode is well qualified for 
esident ot 


New engine ends Alternate-firing, two- the America ition for the 


cylinder, opposed design 


. 四 lir Or ( he Bises hureat 
vibration problems Onan CCK runs smoother. med dw me MEM PM 


nt of S nce ind associ 


: Standards. He was liaison officer 
Low silhouette and short | 


* 
on power equipment crankshaft save space. 


The Onan 12.9 H.P. CCK engine 
(Y, 


offers unique advantages for any type i 
fers unique advantages for any typ Onan engine-compressors 


of installation, Its smoothness per 
mits mounting in unusual locations 
since hea ipporting members are 
not necessary Because it operates 
more quietly it can be used where 
noise must be kept to a minimum 

Its total height of 21,” fits designs 
where the “low, modern look” is a è 
selling feature or where a low center i tration officials that any speed 
of gravity is desirable. Front to back up tha n b pplied to thi program 
the CCK measures only 14°% an 8 «3e 
idvantage where the engine must be 
mounted close to a vertical surface 

The CCK is specially designed for 
installations on power equipment 


where a continuous-duty, durable SAE MEETING REPORT: 


engine is essential. Long-life features 


Model AJ4MC 


One ton. 4.1 H.P 


been indicated by 


reassure the gen 


Decline aite ie cd Mole oed S tons. 12.9 H.P. Onan Cars Better Than Ever 


inserts i 
he Onan CCK has helped win sales 22 refrigerant Drrrorr—Stea 
idership for many manufacturers chan nd un erform 

! ` able which will meet all requirements of ra r l ( [ n l reporti d t 

formance with, military specification MIL-E-11275 i 

re. Speci 


Write for complete specifications 1 rsepow' en doubled and 
or call Minneapolis, FEderal 2-1155 i "m | he € 


isca 
"er the la l Gains in trà 
D. W. ONAN & SONS INC. ion at th wh rose from 44 
-— | | thie new Cal 
3646A University Ave. S. E., Minneapolis 14, Minnesota ibility; mod 


ELECTRIC PLANTS «+ AIR-COOLED ENGINES «* GENERATORS «© KAB KOOLER tim n 
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Can complex parts be made of sintered metals? 


Yes easily, aecurately and in quantity 
produced by Moraine from sintered metal 
ever tolerances. Moraine Products’ advanced 


equipment make strong, long-lasting pat 


moraine Products 


Division of General Motors, Davton, Ohio 
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MATCH the SPEED to the 
OPERATION... AUTOMATICALLY 


LEWELLEN 


V/S TRANSMISSIONS 


Machine motions, which reflect the operation, may be 
coupled with Lewellen Controllers to provide precisely 
the speeds the operation demands. For example— 


This Champlain Laminator and Four-Color Press 
installation at the Alton Boxmakers mill. 


Lewellen V/S Transmission drives Laminator at 
speeds that synchronize with Press, at constant 
web tension. Lewellen Controller couples to float- 
ing roll between machines. 


Measuring ratios of machine motions will obtain propor- 
tionate speeds—or—measuring rates of motions will main- 
tain these rates, whatever the speeds required. 


Lewellen V/S Transmissions and Controllers pro- 
vide stable, continuous operation automatically, by 
translating machine motions into correct speeds, 
at the right moment. 


WRITE FOR CATALOG 66 


LEWELLEN MANUFACTURING CO., COLUMBUS, 


Distributors In A "E" 


IND. 


" ( "TT g Sales Lid., T to-Mont 


eo 


continued from page 30 


ern cars can overcome a 22 grade, 
in 1947 the limit was 12 

uel economy has dropped by 
about 23 mi per gal-larger, higher- 
speed engines caused the loss 

Ihe more efficient V-8 engine has 
increased levelroad performance, but 
installation of air-conditioning equip 
ment has caused a l.to-5 loss in 
rear-end traction and a 4-to-10% de- 
cline in fuel economy, 


Low-octane Fuel Injection 


Lower-octane fuels operate satis- 
factorily on V-S engines in which the 
carburetor is replaced bv a fuel-injec- 
tion system, this was reported by 
K. W. Thurston of Ethvl ¢ Orp's re- 
search labs 

lests on  dvnamometers — and 
vehicles showed that leaded fuels had 
higher octane ratings at all speeds 
with fuel-injection. Horsepower in- 
creased up to 3 at wide-open 
throttle, without redesign of the in 
take system, but fuel economy did not 
change 

In its first exhibit at an SAE meet- 
ing, the Committee of Stainless Pro 
ducers showed parts currentlv in use 
on all makes of automobiles, and an 
experimental, | completeh stainless 
front end. Grille and light bezels were 
in 430-stainless. The bumper, of 201 
stainless, was considerably lighter 
than production bumpers, but because 
of its shape and the high strength of 
cold worked stainl trength was not 


icrihiced 


Future Calls for Skill 
While Ford Andrew A. Kucher 


foresaw no pu h-button Utopia he 
lid show that the future will require 
larger percentages of engineer skilled 
ind. semiskilled. work ind less and 
less unskilled labor. Cause of this 
changing need is the development of 
new producti n tec hniq | that mean 
Inore specialized machine design, con 
truction, operation and maintenance 

\ recent statemen 'v Chrvsler ex 
ecutives on expected make-up of per 
onnel to operat ( upiter missik 
plant gave the following breakdown 

gineering and auxiliary personnel 


Kk 


Ed. Note: for abstracts from this meet 
ing, see Product Engineering design edi 
tion, Feb 17 58 
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U. S. Patents Under Olaer Lic 


GREER ACCUMULATORS 


a size and type for every industrial 
and aircraft application 


vo 
e 0f 


feoservot^ | errs We 
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GREER HYDRAULICS INC. 


New York International Airport « Jamaica 30, New York 





"Wt Isn't Practical” 


vati 


)r 


dde 


m i a 


HOWARD R. JOHNSON 


H. J. Transitions, Inc 
Camden, N. J 


to open th ulkh« id 


lomain-oricented. thinking 


reach 
bi Ing then 


les effort. M 


ile 
furnish | don't 


omtortal 


n t seen anvon 


ta} 


er must inevita 


What kind of compari 


)e given new product? Only par 

the courage 1 glowing description 

+} nr 7 ; "t 
iC. Cxpression orn babe and its future possibilitic lo 


1 the question What good 
iInswerced W ut ind «C 


+] i rivi 
he underlvint individua 


a mathe 


"| Don't Have a Fomula For lt" (demanding 
matical precedent 


Very likely tru It may require 
mulas, in an original arrangement. Negati 


1 numnili 
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O INVENTION 


Most people hate new ideas. Yes, they do. Else why have they been so unimaginative— 
even uninterested—in the greatest ideas in the history of mankind? 


Here are the most typical reactions—look for them in yourself. 


tive catalysts may be involved [he originator prob 
ably doesn’t have a formula either, but he is still a 
hundred light vears and a million dollars ahead of the 
skeptical mathematician 

Neither Edison nor Bell advertised their products 
as being the results of mathematical exploration. But 
their work did open doors to many mathematical 
excursions 


“It Hasn't Been Done That Way—It Won't Work" 
demanding conformity) 

Edison said that his greatest worry in building the 
first power station was the engineers. Thev continualh 
told him what couldn't be done until he decided that 
his guessing was better than their computations and hk 
just went on guessing. And who would sav at this point 
that thev were not guessing too? 


"Oh, It's Just an Idea: | Have Thousands of Them” 
claiming unlimited creativity 

This is an argument of frustration. It defends a 
memorv that loses over 90% of its data and refuses to 
admit failure 

(his individual will tell vou (at great length) that 
patents are absolutely worthless. He will refer to things 
in his attic, drawings in his files, thoughts he had in 
college. Just describing them will bring a glow to his 


eves. “Surely,” he feels, “the imposter who dared to 
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present h | will so blinded by my. brilliance 


that he wouldn lare admire his own n effort 


“It’s Obvious” claiming unlimited vision 


While listening to an interesting discussion, oni 
research engineer was heard telling another of a difficult 
new thing that he had done. The revelation was scarcely 


] } 


| when his friend. commented Oh, that 


ompletec 
bviou invbody could see that According to th 
Patent Oth ho r. no onc had seen 1t 

I he phrase will pro bly alwat be with 
is often the ll» comme: m a lifetime of lal 

ended me frontier of knowledge 

n [saa ewton was hit on the head b 

ipple it (obviously) set him to thinking al 
ind mass. Something became obvious 


] ] 


later when he peered through a ch 


telescope ind looked at some star 
the formulas that all less-observant 
people use toda: 


James Watt noticed the puffs of steam ci 
his mother's 


ming fron 
teakettle and put them to work pu hing 
things. Franklin flew his kite (obviously in his secon 
childhood) and identified an electrical discharge, then 
invented a lightning d and the law of Conservation 


of Electrical arg It was all disgustingly obvious 


People must h been simple not to have known 


1 
Aren't vou glad we're not that wav todas? end 


35 





New leam... 


TITANIUM AND ZIRCONIUM 


for your corrosion problem areas 


i ipa i tar beer rented need 


| METAL RE 


VE MEDIA 


Chart shows corrosion) 
resistances of zirconium 
and titanium to typical 
chemicals 


4 Steam jet made of zirconium, which 
has given trouble-free performance after 
a year in hydrochloric acid service. For 
comparison,a throat piece from a steam 
jet (below) is shown after only a week 


of similar service 


Bv specifying titanium or zirconium for processing equipment, you can now 
overcome most of the corrosive media which attack other metals. 

Even with such hard-to-handle chemicals as chlorides and oxidizing acids, 
equipment can have extremely long service life when made from these 
corrosion-resistant materials. Problems of product contamination in chemical 
and food processing can also be virtually eliminated. 

Mallory-Sharon is in position to offer you both titanium and zirconium mill 
products for equipment fabrication — plus engineering assistance and 
unbiased recommendations on the most suitable material. 

Titanium is now available from stock in a complete range of mill products, 
may be readily fabricated, and more than pays its extra cost where ordinary 
metals fail. Zirconium facilities are being rapidly increased, and mill 

shapes are now in product.on. 

For information on the corrosion-resistant properties of titanium or 
zirconium write Mallory-Sharon Metals Corporation, Niles, Ohio. 


VALLORY-SHARON 


METALS CORPORATION NILES, OHIO 


Integrated producer of Titanium * Zirconium ¢ Special Metals 
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For the control valve on your drawing board 


...See HANNIFIN 


Need a custom-built contro 
ecabie quantities are s 
at an nioreseen saving 
Hannifin will design these special 
ying. your dream machine of tomorrow 
These valves will look new, and thev will d 
will also be Hannifin valves 
ufacturing skills 
' vour Hannit 


new kind of val 


AIR AND HYDRAULIC 


HANNITIN 


CONTROL VALVES  gBgoe 


VALVES 
Write for Hannifin's complete Control Valve 
If the special valve you need is an air valve, it may 
already be a standard item in the Hannifin line. Hannifin 
Company, 525 South Wolf Road, Des Plaines, Illinois. 


(Hannifin Company is a division of Parker-Hannifin 


Corporat 
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WM eec drive (left) applied to Volkswagen engine simplifies 


marine installations Air-cooling elimnates salt-water corrosion; 
above-water-line-attachment eliminates shafting and stuffing box. 
Vertical-drive portion is anodized aluminum “Mighty Mariner, 
rated at 36 hp, weighs 330 Ib, is propeller driven by bevel 

gears in oil bath, US Agent: Foremost Commodities Corp., 
Patterson, N. J. First diesel outboard (below) to be marketed 

has opposed pistons in common cylinder. Precombustion cham 
bers permit use of standard diesel fuel. The 7.5-hp engine 
features metered lubrication and a 12 volt starting system. 


Manufactured by American M.A.R.C. Inc. Inglewood, Calif 
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R siosio of mercury-actuated temperature controller by 


Raymond Loewy Associates, New York, makes use of new ma- 
terials and production processes. Result is simpler, lighter, 

more functional unit, and a 4% reduction in costs. Earlier unit 
evolved from 20 years of internal changes. Earlier instru- 

ment was also limited because it was designed primarily for 
wall-mounting; readability also was typical of older instruments. The 
new reinforced polyester case can be easily wall or flush-mounted 
from the front (melamine cover hides screws). Orange top of 
magnifying pointer that shows setting matches 

indicating pointer, and contrast with blue 

calibrations and satin-finish aluminum dial 

Trademarks and other brand-identify factors 

of this controller will be carried over to 

temperature recorder (see sketch), to be an- 

nounced later this year, and rest of line manu- 

factured by Partlow Corp., New Hartford, N. Y. 


S molding of Cymel melamine plastic houses 
motor and also provides 24-oz capacity for mixing 
drinks, soups, other liquids. Designed for use in living 
room as well as kitchen. Nonremovable stainless 
agitator blades revolve at 15,000 rpm.  Deliberately 
not designed for immersion during washing; should 
require only rinsing and drying. Said to be largest 
melamine shape ever produced in single mold. 
Designed by Gerald Stahl, New York, for Waring 
Products Corp., sub. of Dynamics Corp. of America 





THE QUESTION: 


Should Engineers Be Retired Automatically at 65? 


“One of the best reasons... 


for compulsory retirement from engineering organizations at the age 
of 65 is the need to make room for vounger men. However, engineering 
experience and experienced engineers are important national assets 
which we cannot afford to waste. ‘Old men for the council and young 
men for the wars’ applies here. 

“We have found that some retired engineers make excellent teachers 
heir background of experience, ability to handle people, and the fact 
that many have had to do a certain type of teaching in the course of 
their professional careers have all been of considerable value 

“When the health and welfare—and even the survival—of our entire 
country depends on the development of our future scientist-engineers, 
retired engineers should be regarded as potential educational talent. 
l'here can be financial benefits to the schools as well as the men them 


selves lhis affords these individuals a chance to continue making 
ROBERT E. VIVIAN a constructive contribution to the economy and to avoid the inactivity 


Dean, College of Engineering that leads to deterioration. 


University of Southern California é 
Industry should also give more thought to ways of using engineers 
over 65 in jobs where the working pressures are suited to the physical 


ind mental capacities of the persons involved.” 


"In Civil Service... 


the retirement system generally provides for mandatory retirement of 
ın employe only after he has reached age 70 and has completed 15 
vears of Federal service If an agency wishes to retain an individual 
the rolls after reaching mandatory retirement, based on age and 
ce, it may give the individual a temporary appointment and renew 
very year. In addition, in unusual cases involving the public inter 
the Commission may, at the request of a Federal agency, waive 


mandatory retirement of any employe.” 


HARRIS ELLSWORTH 


Chairman 


US Civil Service Commission 
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“If forced to retire... 


many engineers look for (and in recent years have been finding 
jobs. If they are going to continue working, wouldn't it be bet 
avoid this job-changing and let them continue in the jobs with 
they are familiar and where, because of experience, they can work 
greatest efficiency? 

“I believe engineers should be permitted to work beyond 65, an 
wish a system could be evolved so that after 65 a man could w 
fewer hours, have more vacations, and work under less pressure. M 
engineers would be delighted with a ‘less income—less responsib 
arrangement which did not involve a complete break with a happy wa 


of life developed in 40 vears of engineering 


H. E. SIZER 


Director of Design Mach. Tools 
Brown & Sharpe Mfg. Co 


Providence, R. | 


“Pension or compulsory retirement .. . 


} 


has abruptly terminated the careers of many capable men. Barring 
physical handicaps or illness, there is no reason to believe that when 


a man reaches age 65 he suddenly loses his faculties, the store of know! 
edge he has accumulated through the years, or his ability to work 
lhis is particularly true of engineers and other professional men who 
encounter no physical hazards in the performance of their work Good 
professional men are students all of their lives and continue to activate 
their minds with constant study and research 

“Regardless of new concepts of design or applications thereof, all 
engineering reduces itself to one of the basic fields of mechanics, elec 
tricity, heat, light, sound, chemistry, mathematics or physics. These 


fundamentals are the tools of the engineer and, once acquired, are A. E. WILLIAMS 


never lost. An engineer who has reached the age of 65 is oftentimes 
Vice-president, Engineering & Manufactur 


able to continue on as a consultant, stress analyst, checker or estimator, 
if not as a full-fledged engineer. He has the tools and the patience 
to make thorough investigations, ferret out details, locate errors and 
work out tedious problems. 


ing, Fruehauf Trailer Co., Detroit 


"Older men can supplement the work of the aggressive vounger and 
middle-aged engineers who are usually more creative but do not like 
the detail work that is such a necessary part of a large complicated 
engineering program 
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SIGNIFICANT PARTS 


KEY IN COVER SUPPORT P 
AT 
TO DRIVE INTER GERMANIUM INCANDESENT ‘ane 


FOR LAMP AND 
NAL I PHOTOTRANSISTOR LAMP TERMINAL STRIP 
ING i 


O" RING 、 


"0" RING 
BALL BEARINGS ' 
~ : 
DRIVE SHAFT \ ROTATABLE 


CONDUIT 
NUT 


COVER 
LOCKING 
— SCREW 


RETAINER RINGS 


NTERNAL SUPPORT 
RING 


MOUNTING BASE SHUTTER 


i ver for Automation, Inc., 212 
Worcester St Wellesley Hills 8 82. Mass 


Indicator with graphical 

readout . 

presents two variabl 

ground glass screens 

various grids and curves bv purchaser 

of intersection of lines provides derived quantity 
or ratio. Device is based on two dc reflecting 
galvanometers and associated optical systems 
Suitable transducers are used t 

galvanometers with signal currents 

represented as horizontal and vertical lines 
moving in proportion to current magnitude 
Price is $738; delivery, 60 to 90 day Aero 
Electronics Co., 1512 N. Wells St., Chicago 10. 
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AATEFIALSS 


Instrument construction system . 


permits going froi I ç icm 
omputing unit 
| 


hnished. unit 
onventional gt 
drawings and 


viding mo 


of 3 davs 
tating components 

ters. Delivery 1] wk t 
stocked parts; 10 days 
foreseen in computer development 
equipment. Gap Instrument Corp., 


N. Y. 


Temperature bridge . . . 


reads change directly in degrees Cei 


resistance method. It can be 
of platinum, nickel, copper 
resistance vs temperature chara 
measure directly temperature risc 
units such as computers in conju 


resistors; to measure directly temper 
netic devices such as clutches and 


perature measurement using standard 


iture-sensing element Various range 

an be provided. Standard unit is 
6 wk delivery. Dynamic Development Co., 59 New Y 
Ave., Westbury, N. Y. 


tan 
temperature 


PRODUCT ENGINEERING * February 10, 1958 


33 S. Grove St., Freeport, 


and 


$149.5 Abc $ 


'ork 


EQUIPMENT 


System concentrates light . . . 


of high pre ire mercury lamp into a 


1 


f 1 
1 


TY Del I de Florez Co 
116 E. 30 St, N.Y.C 


Weather-resistant polyethylene 
[OI idi I xtrudin itdoor prod ts [I 


+] 


in tra let inh k 


Film extruded from 


nain pila il 


immediat n 
¢ per lb in carload lots. Eastman Chemical Products, 
Inc., Sub. of Eastman Kodak Co., Kingsport, Tenn 


Extruded Teflon wire... 
it d for 3 r1 I 


tion t 42 
EK MIL-W 


pending on gage and quality. D f tock t 


Thermax Wire Corp., 304 E. 45 St., New York 17 
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WHAT'S YOUR | 


PROBLEM? 





Believe it or not-- 
Gamble research even 
improves subway cars! 


A subway car manufac- 


THE PROBLEM 


was having trouble with the con- 


turer 
tact shoe beams on cars The soli ] wood 
hold 


picking up power from the third rail) 


( which the tor 


he ams apparatus 


were proving a headache because of too 


high moisture content and  too-low 


dielectric strength 
THE RESULT o! 
laminated 


thoroughly dry, 


development and 


hard 


Gamble 


testing: a maple beam 


that is possesses high 
dielectric strength and holds perfectly to 


l 


dimensional tolerances. Perhaps Gamble 


could help with your wood problem 


Send for FREE booklet 
Illustrating GAMBLE services 


This 28-page booklet describes Gamble 
facilities and services in detail. Includes 
many photographs of unusual products 
designed, tested and perfected by Gam 
ble Brothers. Write for your copy today! 
Gamble Bros., Inc., 4617 Allmond Ave., 


Louisville 9, Ky. 


GAMBLE BROTHERS 


Incorporated 


Louisville 9, Kentucky 


If the problem involves WOOD 
—GAMBLE can help! 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


7 D ind rst pl sure 14 
| | 
Fluid Regulators Corp., 313 Gillette 
St., Painesville, Ohio 


Electric-eye control ... 


igned to be 


feed 


other 


is originally dé 


S 
ibove sheet stock being 


forming machin ind 


production equipment Photounit 


reened and exposed that only ligl 
ted from surface of 

iccepted. Adjustments ar 

that reflect pro] 


te 


heets 
feeding and imperfect ck is re 
or, if de sired, can 
Set 

1 


of Sheet thick 


ts a stop signal 


operate a stop mechanism may be 


idjusted to a wide variety 


tion. Immediate 


shipment can be made from stock. Ess 


| 
| nesses and a range of refle 


Instrument Co., Bergenfield, N. J. 


General 
3 Purpose 
f Relays 


MEASURE ONLY: 


1!$"x1lF$"x]1l 


BUT CARRY: 

to 25 A. resistive at 115-230 V., 
BR. 155,126 V, 2 bh», 
250 V., A.C.; D. C. and other 
higher ratings on request 


CONTACTS: 

DPDT, Double Break-Double 
Make (Form Z). Special ar- 
rangements and sequence on 
request. 


MOUNTINGS: 


Socket, panel and sidewall ar- 
rangements standard; others 
to meet special needs. 


“Diamond H” engineers are 
prepared to work out varia- 
tions of these rugged, depend- 
able relays to meet your spe- 
cific requirements in such ap- 
plications as automation 
controls, appliances and air 
conditioning equipment, or 
what you will. Just ask. 


THE 


HART 


MANUFACTURING 
COMPANY 


206 Bartholomew Avenue 
| Hartford, Conn. 


| Phone Jackson 5-3491 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . . 


PVC dispersion resin . 

for plastisol and organosol applications ex 
hibits good electrical properties and vis 
osity stability characteristics. Low initial 
viscositv and good shelf life offer flexibility 
ingredients 
fractions of 


; 
ounting for the electri 


in hoice ot 
Resin c 


nonpolymer, a 


compounding 
ntains only minor 
properties and low water 
pounds immers |n 
hr showed a | 

with 5% to 12‘ 


fus d 


plastisol 


with | 


trical 

rative and prote oatings and 
hot and Available on 
1 commercial scale in 50-lb multiwall bags 


1 " 
follow th« 


old dip 


Prices hedule as other 
of the 
cal Div., Goodyear 


Akron 16. 


Chemi- 
lire & Rubber Co., 


ompany’s dispersion resins 


Magnetic flat-face rolls . 


im sizes from ¿$ th 


tainable in var 


om adjacent 


a ; 
ontrolling « vating rous part 


Eriez Mfg. 


ptaci i xed met 


Co., Erie, Penna. 


PVC bar stock... 


for automati 


of parts is said t 


rounds to 2 i: 
through 1-i 
through 

Is 
qually eff 


} 


ind to weigh about | 


i. Representa 
tive parts that ha n machined from 
PVC bar st k 1 d iler Valve on 
ind fastener 


& Son, Inc., 


pon nt 


Joseph T. Ryerson 
Box 8000-A, Chicago 80 
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you can get this 
hrilliant finish 
directly on 


zinc die castings! 


No electroplating--no 
mechanical finishing! 


PART AS CAST 


NEW 
 IRIDITE) (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


— 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite 


ishes, such as cold shuts, are brightened by this new process. No 


solution. Even surface blem- 


electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes 
also guards against blueing or darkening by eliminating zinc plate 


formerly required in bright chromate finishing of zinc die castings 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under “Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


Aiueo Restaren Pronucrs 


INCORPORATED 


4004.06 E MONUMENT STREET * BALTIMORE 5 MD 


SIGNIFICANT 





specialists in 


Ji ME 
ELEMENTS 


This quantity production heating 

element for W.G.C. heats the nut of a 
ball serew actuating rod on an air 

plane landing gear assembly. To 

melt out ice, it is energized just be- 
fore landing gear is raised or lowered 
It embodies a molded-in thermostat 
which holds temp. to approx. 250°F 
if you have a special heating 
problem let us solve it for you. 
We are specialists in light-weight, 
tough, flexible elements of any 
shape or size. Units may be de- 
signed to operate under high 
pneumatic pressure. Insulation 
may be Silicone Rubber or Neo- 
prene. Elements may be immers- 
able or resistant to corrosion. All 
units meet USAF specifications. 


ELECTRO-FLEX 


solves another 
difficult heating 
problem. 


THIS TIME FOR... 


Western Gear Corporation 
Lynwood, California 
Performance: —65°F. ambi- 

ent to 450°F. heater temp 
Material: Silicone, vulcanized 
into precision metal clamp 
Rating: 400 W, 1150 v, 40 
w /sq. in 


send for free illustrated booklet 


Electro-Flex Heat,INC. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 7-2401) 


The 
TIMER RELAY 


that handles all 
controlled timing 
problems ... 


% No false contacts 

% Non sticking 

% Practically "fail safe" 
% Low cost timer 


Durakool 


STEEL MERCURY TIMERS 


This steel clad factory set, tamper 
D jrakool timer relay T. prac- 
1 - | Or er ating life 
multiplied TO times by new 
plunger construction features. Com- 
binations of operate release time de 
lay from 0.15 sec. to 20 sec.—either 
normally oen or normally closed 
action, 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


SIGNIFICANT PARTS 


COIL 
ENERGIZED 


COIL 
DE-ENERGIZED 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . . 


Transistorized converters . . 
enerate a voltage that is the product of 
1 digital number and a fixed or varying 
> voltage If the reference is an 
the generated voltage is ac; 
i fixed voltage, the unit operates 
onventional digital-to-voltage con 
[Ihe device operates in excess of 
ons per st It is a solid 


ontains no moving parts 


mall a pa k of cigarettes 

] are available and 

acy onversion speeds 

ire possible. Optional fea 

ternal or external storage 

r the digital values that will ac- 

either parallel or serial inputs, an 

impliher for appli ations requiring a low 

mpedance analog output, and internal or 

xternal power supplies Packard-Bell 

Computer Corp., 11766, W. Pico Blvd., 
Los Angeles 64. 


Manual shutoff valve . . . 
ı pair of valves. A shutoff sec 
in O-ring that is drawn back 
ling section when the 
nd a throttling section 
mplished in a single 
withdrawn completely 
om the fluid stream 
begins to open \ 
varies the orifice 
Rated at to 
used in either hydraulic 
ind will operate t 
| ipacity. Circle Seal Products 
Co., 2181 E. Foothill Blvd., Pasadena, 
Calif 


High-pressure solenoid valve ... 


d ned for pilot operation of larger 
i i L. 3 


ut In ais Je used as a direct 
valve in small hydraulic svs 


for high-pr« lubricating 


C I 
When two or more are mounted 


bplate, thev in be used as a 
] 


Vay Vaive 


Gasket-mounted 
ground and lapped poppet 
ikage in the off posi 

unit delivers 17 


pressure drop 
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Weighs 44 oz Handles hydraulic oils 
kerosene or lubricating oils. In 6 to 48 v 
dc and 110 v ac. Sarasota Products, 1312 


N. Lime Ave., Sarasota, Fla 


Locking pipe coupler... 


il ind i d i 


nng n dia and l t kn [ 


pip W. R. Ames Co., 1001 Dempsey 
Rd., Milpitas, Calif 


Miniature plastic moldings 


f 


nvion p t I ind tm n 
Wee Molding Corp. Dept. 58A, 17 
Atlantic Ave Brooklyn 13 N Y 


Power boost cylinders . 


th integral vah id iatt 


' ' ; thi it 
Conair, Inc., 731 W. Wilson Ave., Glen 
dale, Calif 
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Cambridge WOVEN WIRE BELTS 


Hot Zone 
Mann an eae 
Sintering Furnace " s 
Anhydrous Ammonia 2050*F [monct 


mr 一、 


十 


` 


é 
TYPICAL INSTALLATION FOR AUTOMATED HEAT TREATING 


— ( 


METAL-MESH BELTS CUT 
COSTS, INCREASE PRODUCTION 
IN CONTINUOUS PROCESSING 


Continuous movement of metal parts, foods, chemical or ceramic 
products through practically any type of processing operation 
eliminates batch processing and manual handling for faster, more 
economical, more uniform production. Through wet, cold, hot or 
dry operations, Cambridge Belts give you all these advantages: 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, 
RUSTPROOF—Cambridge Belts can be woven from any metal 
or alloy, thus can be made impervious to damage from tem 
peratures from sub-zero up to 2100° F., water, acids or 
caustic solutions 


OPEN MESH PROVIDES FREE CIRCULATION — process atmos 
pheres pass freely through the belt for uniform processing 
of the parts in the load, process solutions drain through the 
mesh in a flash 


WOVEN WIRE CONSTRUCTION—has no seams, lacers or 
fasteners to wear or break —reduces maintenance costs and 
eliminates frequent belt replacements 


SPECIAL SURFACE ATTACHMENTS AVAILABLE— raised edges or 
cross flights to hold product on belt during movement 


Whether you design machinery for your own use or for resale, your Cambridge 
FIELD ENGINEER can explain how the many advantages of Cambridge belts make 
automated processing practical and economical. And, he'll recommend the belt 
size, mesh or weave—in the metal or alloy—best suited to your operation. 
Call now. He's listed in the classified phone book under the heading 
“BELTING, MECHANICAL”. Or, write for FREE 130-PAGE REFERENCE MANUAL 
giving mesh specifications, design information and metallurgical data. 


The Cambridge Wire Cloth Co. 


lepa ent P 
METAL BN TT tt Deportment 


+ CONVEYOR i—— METAL Cambridge 2 
BELTS +-+-+ FABRICATIONS Snell 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


SIGNIFICANT 





RESEARCH 
ENGINEER 


With B.S. or M.S. in Electrical Engineer- 

Physics. Experienced UHF or 
VHF circuits and measurements; to initi- 
te and conduct program involving 


cy transistor test 


APPLICATIONS 
ENGINEER 


With BS. i I er 


Products powered with 


BODINE 
MOTORS 


operate 


SMOOTHLY 


“Bodine motors have 

consistently met all 

of our requirements 

for freedom from 

vibration, high 

starting torque, 

rapid reversal, and 

many years of 

uninterrupted service in the field" — 
J. P. Seeburg, a Division of Fort 
Pitt Industries, Inc, 

Talk to a Bodine motor-application 
engineer in the early stages of 
planning your product. You'll save 
needless experimentation, and may 


find one of Bodine's 3500 standard 
motors idea'ly suited. 


Bodine Electric Co., 2280 W. Ohio St., Chicago 


distress af n G2 


the power behind the leading product 
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IONAL AIRPORT STATIO 


SALES 
ENGINEER 


With B.S. in Electrical. Engincering 
[wo years experience in Engineering 
and Sales in the electronic field; familiar 
with standard types of electronic com- 
ponents and test equipment; will be lo- 
cated in the Eastern part of the United 


ELECTRONIC 
ENGINEER 


With M.S. or Ph.D. in mathematics or 
electrical network theory. Actual experi- 
> in building and making prototype 
lectronic apparatus work; understand 
fundamentals of electrical network 
ory; mathematics of complex vari- 
transforms (Fourier and/or La 


; and the use of function theory 


LOS ANGELES 45. CALIF 


Used as a pivot point... 


HEIM zc 


SPHERICAL BEARING 


for the lever rod which controls 
the movement of a searchlight. 


g 


EXAMPLE: In the Carlisle & Finch searchlight 


ntroller, the operat ng lever in the [ ' 


house passes through a Heim Unibal Bearing and 


; moved right, left, up and down to trip 
corresponding motor switches 


Heim Unibal* is a spherical bearing, 
ideally suitable where intentional mis 


alignment of a shaft is required 


end for complete catalog 
THE 

HEIM 
COMPANY 


FAIRFIELD 
CONNECTICUT 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Single-end clutch brakes . 

feature long life under full torque load 
with negligible loss of torque or visible 
deterioration of parts. Model D-103 is a 
size 11, 1.062-in. dia magnetically actuated 
lutch. Clutching torque is rated at 16 
oz-in. with 3 w de applied to control coil 
Concentric input and output shafts are at 
svnchro mount end of the unit. Flat 
faced couplings have minimum angular 
displacement upon engagement Model 
D-102 is a size-18 magnetic clutch. brake 
with 1} in. dia It has synchro mount 
onstruction, with concentric shafts avail 
ible at mounting end. Rated at 32 oz-in 
min with 3-w dc control power. De-ener 
ized brake torque is 8 oz-in. min. Ratings 
ire from 1.5 to 3 v, with 24 v standard 
in both units. Dynamic Instrument Corp., 


59 New York Ave., Westbury, N. Y. 


Reinforced E ring ... 
radially installed and 

vide about five time greater gripping 
trength and higher rpm limits than 
standard fasteners Ihe retaining ring 
is designed for assemblies in which the 

is subject strong pushout forces 
heavy vibration and shock 
loads 'h rotational speeds or relative 
rotation between retained parts. May be 


used with abutting retained parts having 
\vailable 
tacked on rods for high-speed installation 
Made in three sizes to accommodate shafts 


from to y» in. dia. Standard material 


large corner radii or chamfers 


irbon spring steel; standard finish is 


oil-dipped. Waldes-Kohinoor, Inc., 47-16 
Austel PI., Long Island City 1, N. Y. 


Pocket-size lead holder 
for sketching and layout work is 5 in. long 
Has spring pocket clip. Holds extra-thick 
mm colored rehll lead With knurled 
hnger grip and hexagonal tapering 


Alvin & Co., Windsor, Conn 


PRODUCT ENGINEERING * February 10, 1958 





PROBLEM: 


Quick, silent conversion of atomic sub crew quarters 
to active battle station. 


SOLUTION: 


Grant Slides 


Berths Mounted on 


area "clearing", ing immediate 


In a submarine，every inch of Space 
is required to perform several 
functions. In some cases, a battle 
station must also serve as living 
quarters for the ship's personnel. 
Such was the case of the recently 
launched third atomic-powered 
submarine, the U.S.S. Skate. It 
was found necessary to place 
sleeping berths in the forward 
torpedo room. In the event of an 
enemy contact, berths must be 
repositioned quickly, to allow space 
for the vital workings of the 
torpedo room and silently, to avoid 
detection by enemy sonar. Grant 
Slides were chosen by the Electric 
Boat Division of General Dynamics 
for this essential job and they 
perform it well. In addition to 
operating quickly and silently, the 
slide used had to be sturdy enough 
to support a sailor...again the 
Grant Slide specified proved the 
perfect answer for this important 
application. 


Grant No. 380 Slides 
recommended for 
loads up to 500 1lbs./pair 


Courtesy U.S. Navy 
Electric Boat Division of 
General Dynamics Corporation 


GRANT 


47 High Street, West Nyack, New York 
|| 944 Long Beach Avenue, Los Angeles 21, California 
Write for complete technical data on the 
wide range of Grant Slides. 
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上 | 
an extrudible compound 
of wick and oil 


provides twice 
the oil as 
felt systems 


illustrated is PERMAJECTOR Model 150 


... With typical tooling 
for assembling 

parts ond injecting 
PERMA WICK into 
sleeve bearing 
lubrication cavities .. . 


Zn gou ned â Compact., 
Eun 
portable , Leeb Calha 


OPENA eoe. xwv. of- : 


HIGH or LOW 
Pressue STEAM 


HOT:SHOT- 
ARA STEAM 
GENERATORS 


are available in 
all sizes—for 
every conceivable 
purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 


Send for Free Copy of 4 j 
10 page Data File! Ne Tr 


AU TCHATIC 


STEAM PRODUCTS CORP. 


140 West 31st St., New York 1, N. Y BR. 9-9736 


50 NEW LITERATURE 


NEW LITERATURE 


How to Run Better Meetings aia 

Epwanp J. Hecarry, business consultant. possible liaison veen these activiti 

Published by McGraw Hill Be k Co., Ini ; necessa 

j | 3t “The Product Planning Committee’ 
subject d d V M 

American-Standard. Mı 


DOI 


re] 
Chairman ot pr duct planning 


thor's company spends all his time on this 
ictivity, reporting directly to president 
Other official members represent sales 


ind research. Normal 


1 
monthly 


D ind 
PBS 


Product Planning Procedures 


isp t ot Pi d t plan 


in paper delis 
rl $ 7 

Marketing ing ti nent « ne topics may not be 

nt Assn. (1515 Br n i tisfied le brief. limited 


1 wide rang 

nm ap- 
terial may be accept 

ided for general 

( d in id implification of 


d "Developing Sound Com to provide 
pany Policies for a New Product Program,’ » breadth ai keround, would have 


JK 


PRODUCT DEVELOPMENT SERV- 
ICE - Bulletin 


d on 
The Product Manager and New Prod 
uct Manager” the title of the talk by 


B. M. Hin 


NUMERICAL POSITIONING CON 
rROL-Bulletin GET-2676, 14 pp, de 


1 


in author’ 
| that the lat 
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Why ACADIA 


Li 


D COO 


Á——— 


SYNTHETIC 
RUBBER SEALS 


ALLLLLLLLU 
COE 


can save you money in 
STATIC or MOVING 
seal applications 


This seal will save 

you money with no 

performance sacri- 

fice. Minimum 

tooling cost, no Acadia Synthetic Rubber 
molds, no costly Parts are of the highest qual- 
MOLDED LATHE-CUT en Seen ity components, processed for 
O-RING SEAL S nent E " oil resistance, good aging pro- 
“rere perties, resistance to heat. They 
can be furnished in any dimension 
or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 
YOU MORE..SERVE YOU BETTER. 


ACADIA -—^ EIE, There’s an Acadia Sales engineer near 

dh ru you to serve you. Write us today, and 
( i : f . 
1 well put him in touch with you 
oF i PRODUCTS I 


immediately. 
DIVISION OF WESTERN FELT WORKS E 


4021-4139 West Ogden Avenue, Chicago 23, Illinois 
Branch Offices in Principal Cities 


MANUPACTUSRERS AND CUTTERS OF WOOL FEL 
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YOU CAN 
SAVE TIME, 
TROUBLE 


AND COSTS} 
with 


Formed 


Ji ae 


* Save Time 


We have a huge stock of dies 
and, when needed, tooling's 
fast. We also avoid delays 
by making our own electric- 
ally welded steel tubing, sizes 
from 54” to 3" OD. 


Save Trouble 
Long, active experience with 
all tube forming processes 
and high standards of quality 
control make sure your orders 
will be complered right. 


Save Costs 


It’s routine for formed tubes 
parts to deliver top perform- 
ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in %” OD to 6” OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
207 Prairie, Sturgis, Michigan 


Write for FREE Booklet 


PUBLISHER’S POSTSCRIPT 


Publisher’s 


Postscript... 


A new SERVICE for YOU: 


For a great many years Product Engineering 
f the more important articles that appear in 

s subscribers, on application. Demand for 

reased month after month that few articles 

isn't a sizable demand for additional 
passing on to others 
demand has been so persistent that the 
it the head of each article that will b 

published, starting with the March 3 Design Edition, whether 
reprints are available. If reprints are available there will b« 


1 


note at the beginning of the article, and another at the 


One reprint copy of each article requested will be 


ibscribers without cost. A note at the end of eac 
the reader to the Reader Service Card for « 
Prices for quantity orders will also be 
cles in this R&D edition or in the 


i 


In reprint form will be Clearly 


vant reprints, simply fill out the Reader Sen 


our name and address, and check the arti 
NO postage 1S required 
All reprints will be available one week aft 


the mail, and after that date requests for re] 

on the day they are received. All Reader Sei 

list reprints from issues of the previous month that are 

ivailable, so that if you miss ordering at the tim« 

issue, you are reminded of them again in the next 1 
[his new service will enable you to keep you 

m all the significant developments in the feld of Pi 

Development. There is no Reader Service ( 

Research and Development Edition, but the on 

Design Edition (published every other week) will 


n the R & D Edition that will be available in 
We hope you will find this service helpful ài 


PRODUCT ENGINEERING * February 10, 1958 





INDEX TO 
ADVERTISERS 


Allied Research Products, In« 
Automatic Steam Products Corp 


Bethlehem Steel Co 
Bodine Electric C 


Cambridge Wire Cloth C« 
Chain Belt C« 
Chicago Rawhide Mfg. ¢ 


du Pont de Nemours & Co., 
E. |., Polychemicals Dept 
du Pont de Nemours & Ci 
E. |I., Photo Products Dept 
Durakool, In« 


Electro-Flex Heat, In 


Fluidwick Co 
Formed Tubes, Ini 


Gamble Brothers, In 

Garlock Packing C 

Gates Rubber C« 

Grant Pulley & Hardware Cor 
Greer Hydraulics, Ini 


Hannifin Corp 
Hart Mfg. Co 
Heim Co 

Hughes Aircraft C 


International Harvester Co 
International Nickel Co In 


Lewellen Mfg. Co 
Linde Cx Div of 
Corp 


Mallory-Sharon Metais C 36 

Metalart Corp 528 

Moraine Products Div General 
Motors Corp 31 


Newark Wire Cloth C 22 
& Sons, In D 30 


Packard Electric Div 
Corf 


Philadelphia Gear W 
Phillips Chemical Co 
Div 


Soss Mfg. C 
Star Wo en Co 


Western Felt Works 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. Miller 
Haverty Bldg Jacksor 6951 
Boston 16 M. A. Williamson 
Park Square Bldg Hubbard lé 
Chicago 11 Mid-Western Adv. Sales 
Manager \ E Meanor R Ww Bruley 
I Anderson 0 N, Michigan Ave Mohawk 
Cleveland 13 
Illuminating Bld 
Dallas | E. EB. Schirmer 
Bldg Commerce 5 K 
Denver 2 John W. Patten 
way, Mile High Center, Alpine 
Detroit 26 P. B. Robinson 
cot Bid Woodward ) 
Los Angeles 17 H. L. Keeler 
Sixth St Madison 6-9351 
New York 36 B. K. Adam 
R ( Kenned Fifth Ave 


Philadelphia 3 
ladson Archite 
St Rittenhouse 6-0 d 
Pittsburgh 22 Leveroni, 1111 Oliver f aluminum 
Bldg Atlantic 1-470 1 
$t. Lovis 8 R. W. Bruley, 3615 Olive pl ites 
st Continental Bldg Jefferson 
San Francisco 4 W. C. Woolston Pe light weight 


St., Douglas 2-4600 


imprinting the pla 








STRAINERS 
FILTERS 


»— 


MACHINING * WELDMENTS 
FABRICATIONS 


COMPLETE 
INTEGRATED 
FACILITIES 
TO MEET YOUR 
FABRICATION 
AND DELIVERY 
PROBLEMS 
AT LOWEST COST 


WRITE FOR 
BROCHURE 


Send your prints 
on special problems 


for prompt auotation 





N 


Werner 


266 FREEMAN ST., BROOKLYN 22. N. Y eEV 96845 


WHY 
DON'T THEY 
RESEARCH and DEVELOP... 


elt with teeth 
Ji the belt SO 
» Can bc Iri 


1 
tions ilso take 1] 


E. A. KREYMEYER 


ants 


R. D. KRIEFELDT 


ipsible 
LuMminum 


liable wall b 


| i1i¢ VI d hi ( 

pitting and scratching f 

ind dust. A $10 or $20 replaceable « 

ing for curved windshields to 

ear would be worthwhile. Pi 

cratched windshields are he pri n many accidents when 


t n is n he horizo K. KAHN 


icadhght 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 


Product Engineering wiil welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





No matter how they sliced it, 


RUBBER dulled their 


The skiving knives used by a rubber proc- 
essor had a short service life because rubber 
is highly abrasive. The disk-shaped blades 
had to be re-sharpened after each working 
shift, resulting in costlv down time. 

Bv Flame-Plating the knives on one side 
with tungsten carbide, their service life was 
increased 15-fold. Also. the. knives. gained 
the advantage of a self-sharpening effect: as 
the uncoated steel side wears more rapidly 
than the coated side. a sharp edge is alw avs 
presented to the material being cut. 

Flame-Plating is LINDE’s special process 
for coating metals with a very hard and du- 
rable surface. By this method, tiny particles 
of tungsten carbide or aluminum oxide are 
literally blasted onto almost any metal sur- 
face. Most important, the temperature of 
the part seldom exceeds 400-degrees F.. so 
there is little or no chance of changes in the 
shape or metallurgical properties of the part 
being coated. Flame-Plated coatings can be 
applied from .010 to .002 inches thick, and 


finished to 0.5 microinches rms. 


SKIVING KNIVES 


The machinery and 
equipment you use to 
fabricate rubber can 
have its service life 
greatly extended at crit- 
ical points of wear by 
Flame-Plating. For 
more information, write 
for a free copy of the booklet, “Flame-Plat- 
ing, F8065. Address Flame-Plating Dept., 
LINDE COMPANY., Division of Union Carbide 
Corporation. 30 East 42nd Street, New York 
17, N. Y. Offices in other principal cities 
In Canada: Linde Company. Division of 


Union Carbide Canada Limited. 


TRADE-MARK 


The terms "Linde" 
and “Union Carbide 
registered trade-marks of 


Union Carbide Corporation 





SHAFT-TYPE OIL SEALS More than : implest dust exclusion to high- 
s, forming thousands of siz peed, high-temperature fluid r« 
, matter ex 


ged operation 


tF 


t ciency 


STANDARD END FACE SEALS Io 


blems outs 


shaft 


Se 


l } 
ae t 


SIRVENE SYNTHETIC RUBBER PRODUCTS 


The 


C/R INDUSTRIAL O-RINGS A fu 
R O-R 


SIRVIS-CONPOR MECHANICAL LEATHER 
PRODUCTS The range of mechanical 
leather products incl l ] 
packings, cups, 

whereir high 

flexibility, high 

pressure, weal 

tion are desired 

C/R's Conpor imp 

vis leather cups are op« 


pressures up to 10,000 p.s.i. T 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


CHICAGO ce i 8 pied cn. See yo tapos bos 
In Canada: M R N 





